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April 4, 1995 [
OPE40202.A0
Attention:  Gary Hickman/CHZM HILL/CVO

RE: Analytical Data for Wacker Siltronic Corp.
CVQ Laboratory Reference No. 8338

On March 21, 1994, the CH2M HILL Corvallis Applied Sciences Laboratory received one
sarnple with a request for analysis of selected parameters,

The analytical results and associated guality conmrol data are enclosed. Amy unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative, The analyses for MBAS was performed by QAL/LRD, their report is attached.

Under CH2M HILL policy, your samples will be stored for up to 30 days after reporting.
If you have not given us prior insmuctions for disposal, we will contact you if any samples
require disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks
forward to serving your analytical needs again. If you should have any questions
concerming the dara, or if you need additional information, please call Ms. Kathy McKinley
at (503)752-4271, extengion 3144,

Sincercly,
. Lynn White

Semtor Data Package Specialist
Enclosures
Corvalis Office 2800 NW Walnut Bivd., Corvatlis, OR 97330-3538 | 503 7524271

P.Q. Box 428, Carvallls. OR 9733¢-0428 Fooe (NG, SG3 75240274
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Corvaliis Applied Sciences Laboratary

. Reporting Sample Datg
Analyte Limit Result Qualifier  Units Method  Analyzed
Géneral Chemigtry
cob 5 5 u mgil. EPA410.1 3127185
Ammonia-N 0.05 0.31 mgiL EPA3503  327/95
Total Kjeldahl-N 0.20 0.36 mgl.  EPA351.4  3/27/95
Totat Dissolved Solids 1 554 mg/L EFA160.1 295
Total Suspended Solids 1 8 mg/L EFA160.2  3/22a5
Hycragen Peroxide - 20 mg/l. Y21/85
Meials
Chromium, Hexavalant 0.008 0.008 u mg/L EPA7196  3/21/95
Chromium, ICP 0.0006 0.0011 mgi EPA200.7  3/27/95

MBAS Odo % /0

U=Not detectad at specifiad rgning limits K

-_— —_ g PR G S [P
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|| Engineers
2 | Ponners
5] Economists
Scientists

Corvaliis Office

March 23, 1995
OPE40202.A0

Attention: Gary Hickman/CH2M HILL/CVO

RE: Analytical Data for Wacker Siltronic Corp.
CVC Laboratory Reference No, §279

On March 7, 1995, the CH2M HILL Corvallis Applied Sciences Laboratary received one
sample with a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysts of your samples are discussed in the case
narrative. The analyses for MBAS were performed by QAL/LRD (Laboratory Reference
Nuo. R9604), their report is attached.

Under CH2M HILL policy, your samples will be swored for up te 30 days after reporting.
If you have not given us prior instructions for disposal, we will contact you if any samples
require disposal as kazardous waste.

The CEH2M HILL Applied Sciences Laboratory appreciates your business and looks
forward to sexving your analytical needs again, ¥ you shounid have any questions
concerning the data, or if you need addivonal information, please call Ms. Kathy McKinley
at (503)752-4271, extension 3144.

Sincercly,

Lynn White
Senior Data Package Specialist

Enclosures

Sening Oragan arel Soutrwess Weshingtan frem tua leeations
Corvaifiy Qe 2300 NV Walnut Biva,, Corvafils, OR 97330-3538 5037524271 &03.752.0%74 FAX
Pamang Office 825 N.E futinormah, Suite 1300, Portiand, OR 97232-2145 S5 2355000 5§03.238,2445 FaX

———
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Corvallis Applied Sciences Labaratory

@o04/010

Hepotting Sample Date
Analyle Limit Result  Quralifier Units Method  Analyzed
General Chemistty
coD 5 14 mgl  EPA410.1 31585
Fluoride Free 0.05 - 443 mg/iL EPA340.2  3M4/95
N-Ammonia 0.06 1.68 mg/L EPA350.3 371395
Total Kjeldahi-N 0.25 1.81 mgy/L EPA3514  313/95
pH — 71 pHunits EPA150.1 /7185
Total Dissolved Solids 1 804 mgt EPA160.1 31085
Total Suspended Solids 1 7 mg/L. EPA1602  310/45
Sulfide 1 1 U gyl EPA376.1/2 31495
Sulfite 0.5 0.5 u mg/L. EPA377.1 3/7/95
Hydragen Peroxide - 17 mgyl a/7ms
Ox-Red Potertial - 170 MV 3/7/85
Meialz
Chromium, ICP 0.001 6.001 mg/l EPA200.7 /2295
Chromium, Hexavalent 0.02 0.02 u mgl. EPA7196 3/8/85
U=Nct detected at specified reporting limits

2
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BIOASSAY REPORT
ACUTE AND CHRONIC
DEFINITIVE BIOASSAYS
Conducted March 7 through 14, 1995

Prepared for

WACKER SILTRONICS
PORTLAND, OREGON

Prepared by

CH2M HILL
2300 NW Walnut Boulevard
Corvallis, Oregon 97330

March 23, 1995
Lab ID No. C01355

SCOEPA00028273
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_ RESULTS AND DISCUSSION
ACUTE BIOASSAYS

The raw data sheets and ammonia analysis are presented in Appendix A and the results are
summarized below.

Table 1
Summary of Results
Ceriodaphnia dubia
Pexcent Survival
Concentration 0 hr 24 hr 48 hr
Control 100 100 100
95-5
33% [ 100 | 8 | 18
95-6
3% [ 100 T 9 | 60
95.7
33% P10 | 100 | 100

Samples 95-5 and 93-6 both showed a statistically significant reduction in survival at 48 hours

when compared to the control. Dissolved oxygen concentrations remained at 40 percent

- saturation or greater throughout the test period. Test temperatures remained in the range of 201
' °C. The tests proceeded without interruption or incldence that could have affected test results,

| 'SCOEPA00028274




/ {RONIC BIDASSAYS
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 able 2 summarizes the survival and reproduction data for the Ceriodaphnia dubia test

conducted.
Table 2
Ceriodaphnia Dubiz Results
Concentration Percent No. Young
(%) Survival Per Adult
Control a0 19.7
3 100 23.3
10 70 12.0°
17 0" 0.0
33 C 0 0.0
100 0* 0.0

using Fisher’'s Exact Test,

* Indicates a statistically significant reduction from control at p less than 0.05

* Indicates a statistically significant reduction from controt at p less than 0.05
using Steel’s Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in sarvival at the 17, 33, and
100 percent effluent concentrations and in reproduction at the 10 percent effluent concentration
when compared to the control. The no observed effect concentration (NOEC) and the lowest
observed effect concentration (LOEC) for survival and reproduction were 3 and 10 percent
effluent, respectively. Control survival was 90 percent.

The YC,; values calculated for Ceriodaphnia dubia sorvival and reproduction were 9.7 and 7.0

percent effluent, respectively.

SCOaE.PA00028275w
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Table 3
Fathead Minnow Chronic Resuits
Sampie Mean Dry
Concentration Percent Survival Weight Per
(%) Fish (mg)

Control 90.0 0.69

3 85.0 0.67

10 85.0 0.63

17 85.0 0.63

33 87.5 0.65

100 47.5¢ 0.33

* [ndicates a statistically significant reduction from control at p less than 0.05
using Dunnett's T-test.

The fathead minnows showed a statistically significant reduction in survival at the 100 percent
cffluent concentration when compared to the control. Control survival was 90 percent. The
NOEC and LOEC were 33 and 100 percent effluent, respectively.

The IC, value was calculated on the fathead minnow survival and growth. The IC,, values for
survival and growth were 64.9 and 58.7 percent effluent, respectively.

The EPA has indicated that the 1C,; is the approximate analogue of the NOEC (Technical Support
Document for Water-Quality-Based Toxics Control EPA/505/2-90-001, March 1991}, making it
a valuable indicator of chronic aquatic toxicity.

REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride (Ceriodapinia and fathead
minmow) conducted in March indicate that the test orgamisms were within their respective
sensitivity range based on EPA guidelines (EPA 1989). The L.C,, values, IC;; values, and Control
Chart limits are listed in the tables below. The data sheets for the reference toxicant tests arc

provided in Appendix B.
Table d
Reference Toxicant Tests
Species LC,, (/L) Controf chart limits
Pimephales prormelas (FHM 413) 7.5 6.310 9.3 g/1.
Ceriadaphnia dubia | 1.8 1.7t03.1 /L, |
5

e e ———————— e -
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BIOASSAY REPORT
48-HOUR DEFINITIVE BIOASSAYS
Conducted March 21 through 23, 1995

and April 4 through 6, 1995

Prepared for

WACKER SILTRONICS
PORTLAND, OREGON

Prepared by

CH2M HILL
2300 NW Walnut Boulevard
Corvallis, Oregon 97330

April 25, 1995
Lab ID Nos. C01364, C01376 -
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INTRODUCTION

CH2M HILL conducted abbreviated acute definitive tests using the water flea (Ceriodaphnia
dubia) on samples provided by Wacker Siltronics, Portland, Oregon. The tests were conducted
from March 21 through 23, 1995 and April 4 through 6, 1995. The acute testing was performed -
as part of a Toxicity Identification Evaluvation Study.

METHODS AND MATERIALS
TEST METHODS
The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber C., et. al. (1991); EPA/600/4-90/027F,
and Methods for Aquatic Toxicity Identification Evaluations: Phase I Toxicity Characterization
Procedures, (1991); EPA 600/6-91/003. :
TEST ORGANISMS
The Ceriodaphnia dubia used in the acute tests were obtained from CH2ZM HILL's in-house

cultures and were less than 24 hours old at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the EPA (1991). All test

- organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1991),
with a total hardness and alkalinity of 88, 86 and 72, 68 mg/l as CaCO,, respectively, and a pH of
6.8, 7.8. '

TEST CONCENTRATIONS

The concentrations tested in the March 21, 1995 acute test were 3, 10, 33, 66, and 100 percent
effluent with dilution water for the control. The concentrations were run in duplicate with 5
organisms per replicate. The concentrations tested in the April 4, 1995 acute test were 3, 10, 17,
33, 66, and 100 percent effluent with dilution water for the control. An extra 50 and 100 percent
effluent concentrations were performed at 25°C. The concentrations were run in quadruplicate
with 5 organisms per replicate.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on March 20, and April 3, 1995 and delivered
to CH2M HILL's Corvallis Aquatic Toxicology Laboratory by UPS. The samples were stored in
the dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample
collection is provided in Appendix C.

- — - -
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SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 pm net and temperature adjusted prior
to test initiation. : -

MONITORING OF BIOASSAYS

The acute tests were monitored at test initiation for pH, hardness, alkalinity, conductivity,
ammonia and dissolved oxygen in the 100 percent concentration, and every 24 hours thereafter
for mortality. Temperature was monitored continuously throughout the 48-hour test periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia acute test included survival over the 48-
hour exposure period. The statistical analyses performed were those outlined in Short-Term
Methods for Estimating the Acute Toxicity of Effluent and Receiving Waters to Freshwater
Organisms and Marine Organisms, EPA/600/4-90/027F, using Toxcalc version 5.

RESULTS AND DISCUSSION

ACUTE BIOASSAYS

The raw data sheets are presented in Appendix A and the results are summarized in Tables 1 and
2. The March 21, 1995 test resulted in 50 percent survival in the 100 percent effluent. The acute
NOEC was 66 percent effluent.

Table 1
Summary of Results March 21, 1995
Ceriodaphnia dubia
Percent Survival
Concentration 0 hr 24 hr 48 hr
Control 100 100 100
3 100 100 100
10 100 100 100
33 100 100 80
66 100 100 100
100 100 90 50
2
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The results of the April 4, 1995 test showed 20 percent survival in the 100 percent effluent at 20°

- C. The LC50 was 56.6 percent effluent. The acute NOEC was 33 percent effluent. The sample
tested at 25°C resulted in 5 percent survival in the 100 percent effluent.

Table2
Summary of Results April 4, 1994
Ceriodaphnia dubia
_ Percent Survival
Concentration 0 hr 24 hr 48 hr

Control 100 100 100
3 100 100 100
10 100 100 100
17 100 100 100

33 100 100 80

66 100 100 35

100 100 90 20

50 (25°C) 100 100 25

100 (25°C) 100 70 5

Test temperatures remained in the range of 20+1°C. The tests proceeded without interruption or
incidence that could have affected test resuits.

REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chioride conducted in March indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1991). The LC,, value and Control Chart limits are listed in the table below. The data
sheets for the reference toxicant tests are provided in Appendix B.

Table 3
Reference Toxicant Tests
Species LC,, (g/L) Control chart limits
Ceriodaphnia dubia 1.8 1.6 to 3.1g/L,
-3
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APPENDIX A
RAW DATA SHEETS
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CiFMHILL  TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client Wecker Sillrenics Test Initiation: Date _3.- 2/-9< Time { 336 Test Termination: Date >~ 24-9 &~ Time _O%/ 5
Address /300 meL 5{‘ Technician Sobok '
Pordld . oA Tost SpaciesllD Curtodephoe ddoie,  1.C2 /5% /
Contact — M5 Zendew Mook Coeio doghnn TN ! ed o /
Sample Information Test Species D # ID # D # ID #
Bamplo Collected Total Residusl Hardnoss | Aulinity information CA 89 Co Hod
0 Chiotcine (mg/l) |Dechiorinated]  Salinkty mg/ as mghas - .
Numbes Date Time | Ae 7 A | (Yes or No) PRt | cacoy cacay [ Age or Size 224 A LAY A
3 .
(o3 J{«‘)&‘)S 085 Otof.% fJD .)/7“—/ A0 Loading Rate - —
! ’ Test Container Size | Z <~ nl 25 m(
coi127  H-3-95] 6%ae b‘ou/ Mo /%4 JoL Test Volume /S ml /5 mn (
' / Feeding: Type Aot Ao~y
Amount
! — —
/ Aeration: ﬁleng::m fome o
! — _—
/ Dilution Water 1D # G0 ql0
/ Acclimation Period — —_—
/ Test Location i ¢ iy
/ Cendition of Survivors
/
/
/ Comments
/
/
Hardness Alkalinity
Dilution Water Source iD # 2‘3@3; g?é'g;
MK Sl Aoa | %2 7
MH W] 910 | Kb 4% Water Quality Meters Used/ID #
Dissolved Oxygen / pH 1 Temperatura
- Conductivity / Rafractometer Other
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CEAf ] FRESHWATER TOXICITY TEST SURVIVAL AND V. _fER QUALITY DATA

Client \Weaeker  Stbeeics Beginning, Date _ -2/ -45 Time _J3:30
Sample Description _Ded = Todiel Taxicily Tesd Ending, Date 3-23 -5 Time _ oY
. 2 he, . _ TJochnician Ohr 535 24hr ¢ 48hr TS 72hr 96 hr
Test Species Cerindeginie dobia ID¥ _Col ‘/5[’ Time Ohri23o 24hr )33 48hr oRvs” 72hr 96 hv
Conc c Test Number of Live Organisms Disolved Oxygen (mgh) pH Temperature(°C) ~ Conductivity (pmdhs/cm)
of ontainer
Forcgar | Number | o | 24| as [ 72 [ o6 | © | 24| 48 | 72 |o6 | O | 24| 48 { 72 |96 | O | 24| 48 172 |96 | © | 24) 48 72 |96
conlral /\ 5 5 5 1o |20 |uo
i s 15 |°
3/ A S1¢ (Y
‘HENES
lo /. A S EEE]
B NERE
23/ a4 1515 ]|5
g 3 |
¢/ | 4 |8 |sls
2 g S _5’
06/ | s 1413 2otz |20
g s |$
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CH¥MHIlL FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client LU e l‘cf Beginning, Date Y- [/ A Y Time Y700
Sample Description Tondial Tovic '\{‘:} TestT Ending, Date Y b -55 Time OO
(0157694 Techniclan O0h XS 24hr <S  48hr .55 72hr 96 he.
Test Species Q:g;;h,dgmh_iulm_ oy Co  Tey Time Ohr (/00 2ahe [¥:30 a8hr 110 72 96 hr
Conc Test Number of Live Qrganisms Disolved Oxygen (mgh) pH Temperature(°C) Conductivity (prno'hslcm)
QL\ Containes
Percent ] Number | o 24) 48 72 96 | O 24y 48|72 |96 ] © 24| 48 |72 o6 | O 24| 48 |72 J95 | O 24} 48 |72 | 96
‘C{D.\‘*u\ A 5 5 S 20 2o jio
15 |¢
C s s 1 g
D Sls |5
o/ A g 5 g 20 =0 Lo
s 1515
¢ 151515
p s {5 1%
15
2’ '7 A . ; }/ 5 20 20 2o
& I P B
c s15 |5
5 S ls ts
B'g A ; ; S 20 2.-_) -9
7 I ES
< < s 9
O Y A
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() A
FRESHWATER TOXICITY TEST SURVIVAL AND WKTER QUALITY DATA

3

Client wacke F£° Beginning, Date Y- 95 Time __ /Y 0b
Sample Descriplion Lo sl Teet Ending, Date 7-¢ 45 Time __//iv)
: Technician Ohr_3X 24hr_—§5 48hr_X< 72hr 96 hr
Tost speciesCme’_rf.,zﬁuu_Au.Lﬁ_ oy f’é‘Z Time Ohr /4700 24bhr /43D 4Bhr /)70 721 96 hr
Conc c Test Number of Live Organisms Disolved Oxygen (mgfh) pH Temperature(°C) Condugctivity mmﬁhslcm)
o ontainss
<Peicent P Number | o | 24] 48 | 72 o6 | © | 24| 48 | 72 | 96 24| 48 | 72 o6 | 0 | 24| a8 |72 |96 | 0 | 24| 48 |72 |96
e/l oa 151512 N O P
i s |51/
< 1512
D Sls =
‘ ' S
o6/ A g Yy } .y ﬁg"/ =T [EL ERO i
z g5 |/
R ERY,
O L
s 171y
EX- Y4 A c |5 |/ =5 |25 bbs
& s 15 | =
< s s |/
o fal W
1o/ s ‘/ / 7 2% tz25 fasy 710
S 17 jo
c 2 N W,
O g 2 O
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Acute Test-48 Hr Survival

Start Date: 04 Apr-95 00:00 Test ID: 137601cdai Sampie ID: WACKER:SILTRONICS
End Date: 06 Apr-8500:00 LabID: ORCHM-Corvaliis Lab Sample Type: EFF2-Industrial
Sample Dats: 03 Apr-8500:00 Protocol: EPAA 91-EPA Acute Test Spacies: CD-Ceriodaphnia dubia

~Comments: Initial Toxicity Test

Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.00C0 1.0000
10 1.0000 1.0000 1.0000 1.0000

17 1.0000 1.0000 1.0000 1.0000

33 1.0000 0.4000 1.0000 0.8000

66 0.4000 0.2000 0.4000 0.4000

100 0.2000 0.2000 0.2000 0.2000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum __ Critical Resp Number
D-Control  1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 ' 0 20
10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
17 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
33 0.8000 0.8000 1.1206 0.8847 1.3453 27.799 4 14.00 10.00 4 20
*66 0.3500 0.3500 06295 0.4636 0.6847 17.561 4 10.00 10.00 13 20
100 0.2000 0.2000 04636 0.4636 0.4636 0.000 4 10.00 10.00 16 20
Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distributien (p <= 0.01) 0.63757 0.884 -1.7895 8.23516
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-COne Rank Test 33 - 66 46.669 3.0303
Maximum Likelihood-Probit
Parameter Value SE __ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu  Sigma  lter
Slope 4.04419 0.74136 2.59114 5.49725 0 0.90346 11.3449 0.82 1.753 0.24727 4
Intercept -2.0885 1.3009 -4.6392 0.4603 :
TSCR o 1.0
Point Probits %  95% Fiducial Limits 09
ECO01 2.874 15,058 7.01384 22.0417 )
ECO05 3.355 22.1962 12.6596 29.7688 0.8 1
EC10 3.718 27.2968 17.2515 35.1278 ' 07
EC15 3.964 31.385 21.1759 39.4298 )
EC20 4,158 35.0665 24.8381 43.3682 5061
EC25 4.326 38.5673 28.3856 47.2166 S 05 4
EC40 4.747 49.0178 38.9212 59.724 y
EC50 5.000 56.6238 46.143 70.1601 « 04
EC60 5.253 65.4099 53.8089 83.792 03 -
EC75 5.674 83.134 67.4606 115.917
EC80 5.842 91.4334 732827 13277 021
EC85 6.036 102.159 80.4471 156.032 0.1
EC90 6.282 117.458 90,1467 191.85 00 D
ECo5 6.645 144.45 106.208 261.849 ) 0 00 1000
EC99 7.326 212.927 143.231 473.318
Dose %
Page 1 ToxCalc v5.0 Reviewedby:
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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Stalistical Melhod

/ i)
REFERENCE TOXICANT DATA SHEET
Client __OA/QC Reference Toxicant —_ade (A Test Begin Date ._.H_j__—l_'__‘ﬁ___ Time _/S1©
Test Organism Q’”‘L{S \ote ¢ cDE__AL___ Siock Solution _20 "It Test End Date > "% Time &=
Source _cbw hor Solvent d“\"\\ ‘—é
g &L “5Y Age __SZAlrs *Dilution Water .4 wedl Ho ID# &%
Size Total Hardness as CaCO3 : (2¢& Total Alkalinity as CaCO3 E
Conductivity (umhos/cm)/ Salinity (ppt) 2t Temperalure Ret e
Technician  Oh __P 24h __ >V ash__ B~ 72h 96h
Condicant § Tl Number Survivin Dissolved Oxygen mg/! pH Temperature °C
o Numberf o 1 o4 148 | 72 1 96| 0 | 24)48 | 72 /96| 0 | 24|48 |72 |96 0 | 24| 48] 72|96
Lo A s S X g2& - FAY 7 - $Z 2w |z 22
3 Ny S 5 Gg | - %0
( A £ |z | § ge | - |8 S TN B Y w | es | e
) S| s 9 g4 | - |
2 A Y Y 3 81 | - 8¢ =3 LA w | v | w
D Ky 5 2 gl | - @l
N A s | < | gq | - |se 18] 7 | e (N RES K
5 s 15 | 84 | _ | @9s
3 | ax|sts e bo | _ [ev 20 | - | 2o o | e
8 s |y o ¥3 - 18¢
“ S19o |- 89 | 35 | - I o | |-
3 €1 0 - g9 | 385 -
*Dilution Water Code
Recon. - reconstiluled water i .
. VS - vary solt We verify this dala is {rge and correct.
I?AH :(sr?c?derately hard 48 hiLcso 1.8 Task Manager _, |- I 4
H  -hard . / .
VH  -very hard 95% conl. int. 13 2 Project Manager &W

QA omce%@bﬁg

Signature

SCOEPA00028289



Acute Test-48 Hr Survival

Start Date: 07 Mar-95 00:00 Test ID: rcdad4S54 Sampie iD: REF-Ref Toxicant
End Date: 09 Mar-95 00:00 Lab ID: ORCHM-Corvallis Lab Samptle Type: NACL-Sodium chloride
Sampie Data: Protocol: EPAA 91-EPA Acute Test Species: CD-Ceriodaphnia dubia
<7 omments:
" lone-gmiL 1 2
D-Control 1.0000 1.0000
1 1.0000 0.8000
2 0.600C 0.4000
2.5 0.2000 0.2000
3 0.0000 0.0000
4 0.0000 0.0000
s Transform: Arcsin Squars Root Number Total
Conc-gm/L  Mean N-Mean Mean Min Max CV% N Resp Number
D-Control  1.0000 1.0000 13453 1.3453 13453 0.000 2 0 10
1 0.8000 09000 1.2262 1.1071 1.3453 13.732 2 1 10
2 0.5000 0.5000 0.7854 0.6847 0.8861 18.129 2 5 10
25 02000 02000 0.4636 0.4836 0.4635 0.000 2 8 10
3 0.0000 0.0000 02255 0.2255 0.2255 0.000 2 10 10
4 0.0000 0.0000 02255 0.2255 02255 0.000 2 10 10
Auxiliary Tests Statistic Critical Skow Kurt
Normality of the data set cannot be confirmed ‘
Equality of variance cannot be confirmed
Maximum Likelihood-Probit
_..-Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value WMu Sigma itor
g /‘,!ope .6.43771 157378 3.3531 9.52232 0 2.09442 113449 0.55 0.24848 0.15533 4
~~intercept 3.40039 0.572 227927 4.5215 :
TSCR 1.0 S 4
Point Probits gm/L 95% Fiducial Limits 09 4
ECO1 2.674 0.7711 0.29403 1.10391 i
ECO5 3.355 0.983%5 0.46539 131314 0.8 -
EC10 3.718 1.12049 0.59307 1.44387 07
EC15 3.964 1.22316 0.69737 1.54175
EC20 4,158 1.31142 0.79217 1.62635 2 061
EC25 4.326 1.39221 0.88263 1.70471 S 05 -
EC40 4,747 1.61853 1.15007 1.93433 £y
EC50 5.000 1.77205 1.33696 2.10522 @ 04
ECSB0 5253 1.94012 1.538 2.31538 03
EC75 5.874 2.25552 1.87971 2.80099
EC80 5.842 2.39447 2.01136 3.05709 021
EC85 6.036 2.56726 2.16084 3.40983 0.1 -
EC90 6.282 2.8025 2.34485 3.94533 a0 _
EC95 6.645 3.19138 2.61676 4.95376 o4 o : "w
EC99 7.326 4.07229 3.15495 7.73603 Doss gmiL.
(
Page 1 ToxCale v5.0 Reviewed by:

VY
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APPENDIX C
CHAIN OF CUSTODY

SCOEPA00028291



[

CHM. I c

CHAIN OF CUSTODY RECORD FOR NPDES CO!

JLIANCE BIOMONITORING

. . . . > . B SO
Client 2k X S‘“‘O“‘Q CJ"'*.MI\'\O‘\ NPDES# Ship Samples to:  CH2M HILL, Inc.
. . ion: i i Laborat
Address 1200 N\ Fw\‘\ BuenuQ, Composite Sample Information P.O.# 'ggggtﬁ\'fvﬁ;‘ﬁﬂgﬁfCObQV dvorafory
Ce v~\\c--\A\ Ceerow 210 Corvallis, OR 97330
J J Samples/Hour _0, 5 Volume/Sample 3. & cac.\ oS Phone: (508) 752-4271 Ext. 3160
Total Hours _ 2% Total Volume W2 e.cWome, Message: (503) 758-0235 Ext. 3160
Contact Person: Snww\rq QY‘(,\'\Q(‘ * Initiated: Date 2 Rp+a5Time_ 0% Check Chlorine (Y/N)
o Ended: Date % Re<&Time _ 0 B3¢ Temp. Upon Arrival (°C) 3 * .
L BCR-ANDA0LE , , . p-Lp
Phone; —8¢ 2= 24> E Chilled During Collection Yes 0 No® Check Ammonia (Y/N) Dechlorinate (Y/N)
CH2M HILL Project # __ HIS & WM4DY Analysis Required/Comments
2
Sample 216 el g 2
Tee | 87 [215]elE| 32|l elelE] |e
= El L, olol81&5|=|l2|3|EIS]|elalzs 2 ;
S g BIRI<IO|E|<|2|513| (<O g Concentrations
o { BRI HE P andor
Sample ID Date | Time |Comp.|Grab| & D#  [Sie|S|S|8|EI1E5(5]|2]|=l=]z|<]E Comments
. S Rev : X N
a5 -120 tL‘g 0%20 >< b Coj?‘?(,-c/ Q,avw‘\\\wtz,\\n(\')
\ o T(_\:#:\(‘_C’\e.g\ll
N T deilictien
N N
\\ E \-c,‘ha,‘hc"n
\\\
N
\\
N
N,
M Tlﬂ.ﬂ:\ Greyfendprintname) | Date/Time 3RS | Relinquishey B BL‘,‘%(‘W“'”"”]E) Date/Time
‘T\acv«gs,} Retbodld Eeolibias, SWbmist 0 B2 T\aovan . ‘}\/.Sf. “ 69@"\5/ ¢ B2
Hecelv dB (Plense |gnjnd printname} | te/Time Relinquished By (Please sign and print name) Date/Time '
Hece;ved By' ‘Please sign and print name) Date/Time Relinquished By  (Please sign and print name} Date/Time
Received By (Please sign and print name) Date/Time Shipped Via Shipping #
UPS »< Bus___ Fed-Ex __ Hand___ Other
Work Authorized By (Please signand print name) | Remarks
Rev. 3/94
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CHME, (™ | n

APPLIED SCIENCES LABORATORY CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES
CH2M Hill Project # Purchase Order # LAB TEST CODES ) . SHADED AREA» FOR LAB USE ONL\’
MG E V4 Y 3 213072 7Y P ISP
I T T Y [ 5 g s B I B |
Project Name .
# Quote # Kit Request #
Company NameICHZM HiLL Office lt o O ;
vecie Silbeemic Qe RO CVON Fole 3
P © ANALYSES REQUESTED Project #
roject Manager & Phone # Report Copy to: c l}: -
M BT\ VNGRS . %:»."“\S'\Q Qv(\’\ et o T4
Ms.{ | A e \ M,
Or. { | b ¢
Requasted Completion Date: Sampling Requirements Sample Disposal: I /-?
SDWA NPDES RCRA OTHER | Dispase Rewrn | | :‘) E’
0O x 0O N H.:
Type | Matrix : _F\"g
clcg|w|[s|a -
Sampling | S|R| Al of CLIENT SAMPLE ID S[d-
M| A E Il_ R (9 CHARACTERS) :: 9
Date | Time k1B R I./ 1L
26 e
a»]oss]” QS -Iv |
]
™
\\
\\\
e I
N
— ‘\ e
™.
\\
Sampled By & Title '3 prily N Date/Time Relinquished By (%ﬂﬂhl o\{‘ 3 N Date/Time
TV D QA’H;’&. ] Fc.g,\\ tes O 2emass|esd v menoe T Bebhpdin 2o \o2e| ac te
Rew jm sigh and p(lnl name} Date/Time Relinquished By {Piease sign and print.name) Date/Time ° Y
Leu] 2/ mac, 15/771- COCRec
{Please |lgn and print name} Date/Time Relinquished By {Ploase sign and print name) Date/Time TAna Reg "
: Cust Seal . Ph
Recelved By (Plossa sign and print name} Date/Time ad Via Shipping #
{ | UPS BUS Fed-Ex Hand Other
Work Authorized By (Ploass sign and print nama) Remarks
Instructions and Agreement Provisions on Reverse Side DISTRIBUTION: Orlginal - LAB, Yellow - LAB, Pink - Client

REV 3/94 FORM 340
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INTRODUCTION

CH2M HILL conducted one chronic definitive test using the water flea (Ceriodaphnia dubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from April 21
through 28, 1995. The test was conducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the second sample (April 24th, 1995) with only the 50 and 17 percent
concentrations to assess whether or not the 2nd sample was acutely or chronically toxic.

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-89/001.

TEST ORGANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M HILL's in-house
cultures and were less than 24 hours old and within an eight hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 98 and 82 mg/l as CaCQ,, respectively, and a pH of 8.0.

TEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on April 21, 24, and 26, 1995 and delivered to
CH2M HILL's Corvallis Aquatic Toxicology Laboratory by CH2M HILL personnel and bus. The
samples were stored in the dark at 4°C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C. The samples ID’s were 95-24, 95-25,
and 95-26.
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SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 pm net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing pertods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment. When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
could not be met, Steel's Many-One Rank Test or Wilcoxon Rank Sum with Bonferroni
Adjustment was used to analyze the data.

e g [ -—— e e
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RESULTS AND DISCUSSION
CHRONIC BIOASSAYS

Table 1 summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 100 27.9

3 100 28.9

10 100 28.3

17 100 28.0

50 100 20.6°

100 0 0.0
* Indicates a statistically significant reduction from control at p less than (.05
using Steel’s Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50
percent effluent concentration when compared to the control. The no observed effect
concentration (NOEC) and the lowest observed effect concentration (LOEC) for survival and
reproduction were 17 and 50 percent effluent, respectively. Control survival was 100 percent.

The IC,; values calculated for Ceriodaphnia dubia survival and reproduction were 62.5 and 46.9
percent effluent, respectively.

ACUTE DUAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resutled in no statistically
significant reduction in survival at the 50 percent effluent concentration, in either the 1st or 2nd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Siltronic is 50 percent
effluent. The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in April indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LC,, values, IC,; values, and Control Chart Iimits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Table 2

Acute Reference Toxicant Test (g/1.)

Species

Control chart limits

Ceriodaphnia dubia

1.5

13t02.1

Table 3

Chronic Reference Toxicant Tests with Sodium Chloride {(g/1.)

Species (test) IC,. Control chart limits
Ceriodaphnia dubia (survival) 2.1 1.0to0 2.6
Ceriodaphnia dubia (reproduction) 1.2 0.2t0 1.7

e e e e o L e e

e — —
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APPENDIX A
RAW DATA SHEETS
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CHRGHILL  TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Test Initiation; Date ! - N -5 Time MaQQ  Test Termination: Date

Client Wokeor Sl

7200 NS Yrent

Address

2% -95 Time 0T3¢

Technician jz*’“"‘xw/ S L\A«i’, M\AC./Z(A/.'

?c- r‘\’)owxc\7 OR G720 Test Species/iD _Cav .o bergln g LI I cd 47 !
Contact &vfl’lh( Li-“ww / v / !
Sample Information Test Species ID # ID # D # D #
Sampio Collected Total Resldual Hardness Alkailnity Informahon (-é ‘f L CC}\ “13>
D Chiorine (mg/) |Dechlorinated s("',a')"/ mgAl as mgA as A si ! 22 e
Number Date Time | Ae /s ] (Yes or No) CacOy | cacoy ge or Size cruy,, W'LL\-A .
y . . - . 4 =)
Cor 1-o1- 21 95| 0R OO O o4l Ao L4 /O Loading Rate & s g e g e
<2 Y- 94 0% 0| wa ! No Q5 A /«f | TestContainer Size 3 i 30 a0
J_ _oF Mde S o | A No 22O )< | Test Volume A Jo -t
oo . ]
/ Feeding: Type ol b Alge [0 g1«
; Amount [ver Aol |« Jor &‘,"}7
/ Aeration: Began
Amount
/
/ Dilution Water ID # “ 24 g Q?I
/ Acclimation Period <2 sy LY 4,
/ Test Location s - (.
N Condition of Survivors - ooc& GC,(;,_\
/
/
/ Comments
!
/
Hardness Alkalinity
Dilution Water Source ID# [ paiss | 28
M HL O G~ a2 22
Water Quality Meters Used/ID #
Dissolved Oxygen o pPH i Temperature
Conductivity ( Refractometer Cther
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WHILL

Ceriodaphnia dubia Survival and Reproduction
~ Test Data Summary

; - S
Client __tecter S by Test Start Date .~
Sample Description (85240 f remenels Sample (D #2322
Ceriodaphnia Lot # ' Statistician =
Percent Total Young Rer Replicate Total
or # Alive Live
Concentration A B C D E F G H I J Aduits Young
Cot TR 2o |3 3 {2l ler el |e o 174
3. 3o |2 | o33 |2g )27 |33 |{a]zs 1o 94
ro /. 2 y2qy 12 laa|l 7 e300 ]88 | a6 1D @
17, 27 113 249 Mt |6 |29 | o) e8] & O 2¢0
oY, zq | 1a ol |2 23 alie |26 |16 10 106
=33 < (@] (&) (&) o o &) (@] <> P> (&) o
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CHMHILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA
Client —Wackeer > looris Test Beginning: Date 2=2\ - Time 1600
Sample Description _zzxgley_+Lenrds (AR 507 rogt encing: Date =22 C Time _cize
Ceriodaphnia Lotw —_ CO WTL  pilgtion water M8 Wel\ \Wa¥er jps__ 924
Technician Day 1 LY Day2 KX Day37iS Day4 =iz_.Day5.& Day6 2~ Day7_3~
Time Day 1 1212 Day 2_03@.033( qdee> Day4_/ii: Day5.822 Day6.3S _Day7 Pab™
%D or Replicate No. | Total
Concentration |O&Y A T B C T DT ETFI]G]HT T I |ammlvom
1 {Ciclolclolaclacloe e l@|l/iclo
2 lciolololn lololocl|lo |© D1 O
oo 3 e i lelold 1s (Y1l el 51 |¥9
4 O ») ) o o] 2 [ O e O /D T
S ljo i 3 ] i " g |tz ™ | o | A
6 clo le o I3 eoliyliala [ix] o]z
7 Vg by iy ole 1o ol oeloldre]SE |
1 ||l lecle |ao |l | ol
2 Ol 1ol 1ol e |O | ollolo
3 | Y1z el Ty I1s Tele el o1y
5 4 /3 ~ 1) I»i (> » o~ O ) O ]D &
5 N ‘Ei X (wliv]y s fy 12 K RS
6 iz |3ty |3 listydle et b o (133
7 <o o | o O & & < o o | <
1 & & aclolaclao |o Cloele | &
2 [oclolaolololjoloelaolaolol /o0lo
3 |7 161 ylylsio sl el V%1 i [ Y0
o s ol ololololdlololololn | Y
5 | B i 12 Lid ) | (S| oo | e o 08
B liclw i3t e |y 13> 1112l 1u
7 o < <> < < 1Y o < O o | o i
1 |ocleololeleclolaclalje [ (/0] ©
2 o | o Slolo O lo [Ola O ol &
| 3 | 4] 516 clg |y 1Y el steln {479
A 4 | of » sl ol olo o s o N 5
S Z1le |3 jiofo ™ | o | gl | a7
8 |t |l ol ol 13w | evqlin s l/o [ 1na
7 o < ol @ lid] o 2 < c o | /o i
1tlcolole lolelelaele [ lo ]
2 |lclolg lo jolclclelclol Ol
3y ly [3tslIalstololeaedlo T [2F
52 s ol olotololo Vs iz 1o 1Y ol
§ l/o]/e 19 1&e [ & ¢ | ¢ froly Lo | 78
8 || & Sl Al io]| cleliele | o] ey
7 o 1o = K= L 3] g | g o & (o | TE
tlololocleolol -l-lceclojelgl o
R lol -l—-1-lol—-I—-Jlol—-1lD14 [
3| - — - _l ot o
leas 7, 4
5
]
7
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CHMHI|L CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Cient e Wer Selbo ey Test Beginning: DateL=2\5 Time WOoG
Sampie Description VA Test Ending: Date 28T Time <3<
Ceriodaphnia Lot# __C 4711 Dilution water \Y\ e Waet io# Q24
Technician Day 1.%J_Day2 _KJ Day3 35 Dayd .S Day5_2~ Day6_ Day7 3=
Time Day 1 (_Z_CSDay 20900 Day 3145 Day 4 Lo Day S5 Day 6./ XC pay 7275
Percent or Repiicate No. | Totat
Concentration |PY A T B8 [ C 1 D] EJ F 1 G R T | J |asmsl o
oclololololole (© © |© |10 ]S
)7/ o lo lolols loleo lolo B | ialo
ohiing Sly 1lst9 1 | Y1y | old |5 [lo (45
_ l Ol s 1 DI D) O D D 5 1o n D
x'“f\” ";‘___7 9 i ol o & A 1 (312 e o |
- Cle il lole le |l ol 1o | Mb
. 1o RS oo o il |l ¥ > o lio | 6>

“IGIUI&(o)M—ANQ(’I&UM—L\J@UI\-FQN-‘N@U'#QM-"JOU'&UI\)-*-JG)m‘i@l\)—‘

SCOEPA00028305



- CHAMHILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

. \ .
Client Wack e %% # Test Beginning: Date 727-25 Time _j5: 4o
Sample Description L on  Corfr-0y = A5 01y Ending: Date Time
o Ceriodaphnia Lot 12> Dilution Water 1O#
) Technician Day1 .S Day2. 2" Day3 " Day4_ 2" Days Day 6 Day 7
Time Day 1 4+ Day 215 3% pay 340 Day 4<% Day 5 Day 6 Day 7
Pereantor Repticate No. | Total
@y Day . Live Live
. A 8 c D E F G - ! J laguits| Young
1 s o 1o O S . Ol o N S /G /o
2 o o o o o < < > I e )
3 12| S|y lelelylsloly fo lio]«s
CO;—{‘TPDJ 4 (&) P [&] < = & < P} ‘ < ‘—( /o “r
5
8
7
1 o 1O eal IeE S D o1l D o _lo [ L
2 I o &) o o %) O o | i o
_ 3 S A L [ Y 1 < < ] &1 & 3 lio 144
l 7 / 4 [ <> o I > ') & Py s [ =) <
— 5
_ 6
7
- 1 o 0 Ja) o Ja) 0> ol o IS o 1/ o
- 2 < < ol <« ol o 1o i ) o | S
o _-(D"/" 3 t{‘} & ol 3 I s & o f s o e |22
4 ol olotdtlte |lololYle | Y e 12
- 5
. 6
7
- 1
- 2
— 3
4
- 5
— -]
. 7
1
- 2
. 3
4
— . ,
| -
- 8
7
1
o~ 2
3
‘ |
5
8
- 7
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CERIODAPHNIA WATER QUALITY DATA

Client

Wbt

—\-7_ H’ Cun S

Sample Description S5 - 21’1‘

initiated:  Date AL\ N5 Time LbO0  Adults Isolated Date 2> %5 Time O 75

Terminated: Date ' Time Neonates Collected Date ‘x> Time [ /L
Technician Day0 ™ Dayl1 k5  Day2 1<3 Day3 35 Dayd 55 Day5 3~ Day6 _ B~ Day7 &
Time Day 0 Iqos Day1_{220 Day 2 (2@% Day3d ;i 5o Dayd4 //2o Day§ /&o- Day 6 (s Day?7 [ez2e
Percent , pH Conductivity (smhos/cm)
o r?cren- Dissolved Oxygen {mg/1} Day , Day
ation [ o [ 1 [ 23] als e[ 7]o)1|2]3|a]s]e] 7ol 1]2]alasa|ls]e]s7
N Y Yo /180 /126 e 2 ¢ L % .0 74 22 MNe -
§$.U4A3V5 250 o I /s oV FaVso V3o |/ 24 /7 6 v
¢/ |40/ 102 /157127 /] ¢ a1 a0 s A 80 /7 ° Ao
3 S N ] _ g0 |79 74
S8V r e LS |/ 7a WAV s/ 50172 Vo |
fo /
0 g)] Ko y.o /] & /120 {0 'Jf,c go /8.1 /8 /8¢
l-]‘/ el L’_) T 77 |
Q2 ad Ve /vs Vel | /|22 | X VXAV R Va1 Ver R s A
- §.0/183 2L 79/ e /2
o /e / 7e 555 =
V2V e s|/Pe V0 Vs Vas ey Vg
L /30 17773
les o, = , / G . for3
&' g‘cé k‘{ 6; bﬂ‘D/
Percent Total Hardness (mg/l CaC03) Alkalinity (mg/1 CaCO4) Comments:
o Day Da
Concen- | y
tration ) 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
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wHILL CERIODAPHNIA WATER QUALITY DATA

e e e oy

Client e cher Qs-28~ initiated:  Date 727 %< Time _/57 %> Adulls isolated Dale ¥-:3-7; Time © 7 =2
Sample Description 1/ on Dy ™ Sompie €oi357-0>  Terminated: Date ___Time Neonates Collected Date 7-2Y-5 Time ©7.cp
Technician Day0_ 35 Day1_ S5  Day2__H~  paya_in Day4 " Day & Day 6 Day 7
Time Day0 (44  Daytl /(2o Day2 (¢S5  Day3 ~60 Day 4 (&% Day 5 Day 6 Day 7
Percent \ pH Conductivity (umhos/om
—7-61") Dissolved Oxygen (mg/1) il (;“ )
Concen- _ ' Day Day
ation [ o1+ | 2]3f[a]s]e]7lo]1]2f[afla]ls]e]lz]o]r1]2a]a]a]lsle]7
IRVA VAT ’S Fo flec Aoz /e -
corteo (7.2 | / , g0 . 259
N o 4.1 o Tk 2.5 73 79 2’7‘1/
s/ 13 /|7 /es S Az Sl s
177 - . 3
(.3 Syl e ! R V220 e Ve
o/l % /Tt /lse 29 /1729 /171 /e
v 1 €3 , 7, ) 2
S0/ ¢ylfes e, | VAL A L 57
Total Hardness (mg/l Ca i
peg:rem (mg C045) Alkalinity (mg/1 CaCO03) Comments:
Concen- Day Day
tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6
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CERIODAPHNIA WATER QUALITY DATA

Client e Sl Initiated: Date -1 Time\oOO _* Adults tsolated Date ..o Time o8 ws
Sample Description b\?) ‘7-% Terminated: Date Time Neonates Collected Date 7-2c~ Time _/Y' /v
Technician Dayo__ D“  Dayi_j¢f  Dayz_¥§  Day3_§5__ Day4_35 ___ DayS_ Y pay6_ D pay7__ B~
Time Day 0 (“4s Dayt |79 Day?2 D/]’),B Day3 /..o Dayd //2. Day 5 e Day 6 (453 Day 7 lize
Percent pH Conductivity (umhos/cm)
or Dissolved Oxygen (mg/1) :
Concen- Day Day -
tration 0 1 21 3| 4] 5| 6 71 0| tes[ 2 [ 3] 4 5 | 6 710 1 2| 3 4 5| 6 7
177 ?Q” 4 YAV A ERVZ E L/ 19051 /150 /]2 /e -
e | 79 I / av |77 BOAT 25 e o 258,
e Y2 AT 4V A VAN VAT Vs A/ ol 1V Ve 1 Ve 2o
Percent Tolal Hardness (mg/i CaC03) Alkalinity (mg/1 CaC04) Comments:
or : Da o
Concen- y ay
tration 0 1 2 3 | 4 5 6 7 0 1 2 3 4 5 6 7
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Start Date: 21 Apr-3500:00 TestID: 138701cdc Sample |D: WACKER-SILTRONICS
End Date: 28 Apr-9500.00 LabiD: ORCHM-Corvallis Lab Sample Type: - EFF2-Industrial
Sample Date; Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
- D-Control  1.0000 1.0000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp  Total N Exact P Critical Mean N-Mean
D-Control  1.0000 1.0000 0 10 10 10 1.0000 1.0000
3 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
10 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
100 0.0000 0.0000 10 0] 10 10 0.0000 0.0000
‘Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TY
Fisher's Exact Test 50 100  70.7107 2
Linear Interpolation (80 Resamples)
Point % SE 95% CL Skew
" 1c05 52,500 0.000 52500 52.500 #DIV/0!
— IC10 55.000 0.000 55000 55.000 #DIV/0!
iIC15 57.500 0.000 57500 57.500 #DIV/0! 1.0
IC20 60.000 0.000 60.000 60.000 #DIv/0! 09 _‘
IC25 62.500 0.000 62.500 62.500 #DiV/0! ’
IC40 70.000 0.000 70.000 70.000 #DIV/0! 08 1
IC50 75.000 0.000 75.000 75.000 #DIV/0! 07 |
g 06 1
Q 4
%o.s
e 044l
0.3 -
0.2
0.1
0o O
1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by: M7
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 21 Apr-8500:00 TestID: 13870%cdc Sample 1D: WACKER-SILTRONICS
End Date: 28 Apr-95 00:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-Industrial
) Sample Date: Protocol: EPAF 81 Test Species: CD-Ceriodaphnia dubia
. Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
- D-Control  30.000 33.000 31.000 12000 28.000 30.000 27.000 29.000 33.000 26.000
3 30.000 25.000 30.000 29.000 33.000 28.000 27000 33.000 29.000 25.000
10 32.000 24.000 28000 29.000 27.000 30.000 30.000 28000 29000 26.000
17 27.000 13.000 29.000 31.000 38.000 26.000 29.000 30.000 28.000 28.000
50 24.000 19.000 20.000 23.000 21.000 23.000 18000 16.000 26.000 16.000
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control 27,900 1.0000 27.800 12.000 33.000 21667 10 28.400 1.0000
3 28.900 1.0358 28.900 25.000 833.000 9.712 10 102.00 76.00 28.400 1.0000
10 28.300 1.0143 28300 24000 32,000 7997 10 96.00  76.00 28.300 0.9965
17 28.000 1.0036 28.000 13.000 38.000 22144 10 100.50  76.00 28.000 0.9859
*50 20.600 0.7384 20.600 16.000 26.000 16.533 10 6550 76.00 20.600 0.7254
100 0.000 00000 0.000 0.000 0000 0000 10 0.000  0.0000
Auxiliary Tests Statistic Critical Skew Kurt
— Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.86163 0.93 -1.6481 5.75422
Bartlett's Test indicates unequal variances {p = 9.25E-03) 13.457 13.2767
'Hypothesis Test (1-tail, 0.05) NOEC LOEC chv TU
Steel's Many-One Rank Test 17 50  29.1548 5.88235
. — Linear interpolation (80 Resamples)
Point % SE 95% CL Skew
—_ IC05 21.548 8429 2171 24438 -0.8177
IC10 27.881 5612 13.489 31.876 -0.5042
- IC15 34214 6208 15698 39.490 -0.6894 10
. IC20 40546  6.183 21519 47243 -0.7192 09 -
iC25 46.878 5.407 31941 52.033 -0.3778 '
IC40 58.641 2481 53598 61.626 0.2109 08 1
1C50 65.534 2.068 61.331 68.022 0.2109 07
3 E 0.6 A
§_ 05
— &’ 04 W
— 0.3 1
0.2 1
0.1 4
- 0.0
—_ 1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by: M
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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REFERENCE TOXICANT DATA SHEET

Client C;)RI/A)C ~ Apci

Test Organism kiiodg

el Tox

A

Reference Toxicant NaC\ Test Begin Date _E,‘L'_\_’)‘__EL Time _MGC

ciDé A\ Stock Solution _22 3/ Test End Date _H=™M"%5 Time 1130

source _ 3 BMeose. Cullonan.  govent Qishilled 108%
ID# Ca "Hﬂg Age M *Dilution Water M\:\ we \'\7_0 ID# Q\%
Size — Total Hardness as CaCO3 10k Total Alkalinity as CaC03 __ SQ
Gmm)‘/ Salinity (ppt) 220 Temperature 206+1°C
Technician oh __Tiwl 24n __ D 48h __ S5 . 72h 96h
corodcant | | Test Number Surviving Dissolved Oxygen mg/| pH | Temperature °C
afc Ml o |24 48| 72196} 0| 24| 48| 72| 96| 0 [ 24| 48|72 [ 96| 0 [24] 48] 72] 96
coxtRor | A N5 |5 s DA KA 8.0 - 1£o 20 |12¢ |20
® 515 |14 4 &= 72
'. Als s ¢& R4 L&A Bl |- |30 26| 20 |20
B [H IS | & 84 |- |£° |
2 A 1S5 15 |} Ry |- |7z 3.1l - |¥o 20 |20 |2
R |5 151/ S| - 2.7
25 A IS 1YLl o R—E | - 153 0] - |¥o 26 |20 |5 5
N I N Rb| - 137 |
3 A N 13 2 4| - (5.3 ¥O| - |g.0 20 |20 |26
R IS5 2] 9 | - | X3
4 Al5]10] - Y [SR ]| - R.0IR 1| — 20 |20 [ —
B |15[C] ~— R4 1R8] — .
“Dilution Water Code
Recon. - reconstiluted water ) ) .
VS - very soft We verily this data is true and correct.
::‘IH fr;)(;tcieralely hard 4R hicso Y Task Manager M%J\M
H - hard
VH  -very hard 95% cont. int. L (.72 Project Manager // /[/bL
Statistical Method S{EL‘Q’ e W ber QA Officer _ @rﬂ

‘Signature
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Acute Test-48 Hr Survival

Start Date: 12 Apr-95 00:00 TestID: Rcdad68 Sample ID: REF-Retf Toxicant
End Date: 14 Apr-95 00:00 LabiD: ORCHM-Corvallis Lab Sample Type: NACL-Sodjum chloride
. Sample Date: Protocol: EPAA 91-EPA Acute Test Species: CD-Ceriodaphnia dubia
{ ~ Comments:
Cone-gm/L 1 2

D-Control 1.0000 1.0000
1 1.0000 1.0000

2 0.2000 0.2000

2.5 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

Trimmed Spearman-Karber
- Trim Level EC50 95% CL
0.0% 15499 1.3803 1.7404
5.0% 1.5470 1.3622 1.7569
10.0% 15446 1.3458 11,7728 1.0
20.0% 1.5422 1.3448 1.7686
Auto-0.0% 1.5499 1.3803 1.7404

[ 4
o

08

0.8 1
0.7 1
0.6 1
0.5 1

sponse

2 0.4

R

0.3
o 0.2 4

o 0.1

- Dose gmiL

—

Page 1 ToxCalc v5.0 Reviewed by:
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Ceriodaphnia dubia Survival and Reproduction

Test Data Summary
N ’/ . - \ - e
Client f- /RO l““-"\ et o Test Start Date __>. 2.=5
Sample Description "= & - Sample 1D #
Ceriodaphnia Lot # .~ 2 = Statistician "
Percent Total Young Rer Replicate Total
or # Alive Live
Concentration A B C D E F G H | J Adults Young
Cord Mw Nlz2eleslrlidtylespsjas| 8 10 20y
0.5 e Ml 15 Jesiie {27 + L1252 = en s
[.e 5 i3 g § i3] i2 |4 aleo 1 o 13
.S s =N S A U Iy YA o ( 2t A fy
2.5 sl s a2 e 20z & &
U, e o ) 5 o] < & o < (& ~ < <
* O3 Ve .u“:v“’ losy A ,\o“’ ,',-ol-zc\:¢ Cn _>\~f\a~,¥»'c_,>

3'\-\
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é~7 3o
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§HILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA
A /[Q(L (/49» 2.~

Client Test Beginning: Date 3-3(-7{ Time oo
Sample Description wdlas/ Test Ending: Qate 2% -7C Time {24
Cericdaphnia Lot# 162 Dilution Water _MY Lyl D% 70
Technician Day 1.2 Day2..l> Day3 ST Dayd4 & _DayS—’ Day6_=< Day7
Time Day 1 .25 _Day 22> pay 3./Y“ Day 4 35 Day5./7"- Day6/375 Day7
" Percent o Replicate No. | Toral
%—'@ Y P T 81 Sl ol ETF ]G HT 1T I |admvonms
) 1 o [ 1) < I w - 2 - t <
2 o - o <> . o > < v | = ¢S =
3 olz | Y 10 | » Y| 5 |9 < s /o 2=
C.Dr\erol 4 4 N R 3 2 =2 hd o o ] 3
5 /> 1 21 >inslola2l 2imt2al5]iolar
6 | /Ty /st /Yt il ol A il astin]le oD
7
1 (o < il i 1 < 2 & el -~ i o
2 o o o 2| o o v ¢ - ‘o o
5 < IS A I S EREREERTCEENARER
O z 4 Q c.i - o 9} o | ot o © o A o
s s | o]J giolFA ]l 9l=19 1d 1291 7179
e | ]S il @&lrv]rs izl /3]/0 G /o)
7 nA
1 “ « I < o o o o & o ’o [
2 i [ (&3 [>] o (& -~ P [ (&) =)
3 ) / / Y o |z Y 2. o 4 /o |26
’ O 4 vd 4 _C c i < o [ < o o e
5 | 9lo 217t/ Fl olZ 15 12 s {70
8 O i1 i1 ol 7 ] el Ilol i~ | I3
7
1 o ' < ! o < < ) o o S o
2 & o o o b o v oo e | o | 9 o
3 ly lv |3 vt /1 ~tol alos 1219 /-
/ Ny 4 & </ < < ol -1y | Y 3 o |2 X
st rleldl21= 1 - t2 f |7 i1alc?
6 {71 s 1 el 7121 - 12 ol~s sl 5153
7 -
1 o 9] - o P < o ) < o (O <
2 v o o | o = < ) e o | Ll -
3 @) > “A h ~ ) S D ») 2 5 4 -~
4 o © ap - o < [ (&) o o o g o
RO ] - - > S Y / ) 2 Is /
8 O | - ~ = > | 5 &l ol 3 2 ake
7 - _
1 (& ] [ [ o L] - [ < I w [
2 — - - - - - - - - - _ -
: 3
.0 "
5
8
7
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i HILL CERIODAPHNIA WATER QUALITY DATA

Client A / (RC 4 Agiil Rt T Initiated:  Date 3%_Time <> _ Adulls Isolated  Dale 35 S Time _o#
Sample Descriplion Nacl Terminated: Date_Y-¢-% Time {34 _ Neonates Coliected Date 3> "% Time {40
Technician Day 0 A Day 1 B Day2 1y Day3 2 Day 4 }‘_ Day5 135S Day 6 15 Day 7
Time Day0 to~>  Dayi 2’ Day2 (“~i5"  Day3 ;55> Dayd4 1350  pay5 c4< Day 6 /4o Day T
Percent _ pH Conduclivity (umhos/cm)
@ ' Dissolved Oxygen {mg/1) Day Day
quation/[ o T v 2] a3l als]e|7lo]l+[2]3]a]ls{e]7lo]1]ja]lsa|als]e]s7
72 /1% As o179 179 /AT so Aul ABv/Ne3 /|9 2/151 S~
~ 8y g\ I BT
Cormles) V7V LK - Scl/eolV29l/8z | /8.2 4
72 /174 3:35/171 AV 729 <y <2 go/182 /B.) /IS¢t
23 ' Q.0
0.5 VAl w1 K l/ - - so |50 V72215 Vgl —
|.O
12 /15 /180 /178 A5 /] 8¢ 3 A= Ao A8z 20 /152
.5 |85 - o
’ 74 /7 Lol /e | sol/se /7 o/ VBV —
-~ N A5 AT A Ao - NeeA8) ez 30 /g
"0
74 a) o go 7 — s/ Bol/Y.o1/71 iy
A 2o
7.0 |%% _ 79 4 Crev
Percent Total Hardness (mg/i CaC0q) Alkalinity {mg/l CaC03) Comments:
c or Day Day
onpenA
lration 0 1 2 3 4 5 6 7 (0] 1 2 3 4 5 6 7
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Cariodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 31 Mar-85 00:00 Test ID: redc462 Sampie |D: REF-Ref Toxicant
- End Date: 06 Apr-9500:00 Lab!D: ORCHM-Corvailis Lab Sample Type: "‘NACL-Sadium chloride
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Camments:
Conc-gm/L 1 2 3 4 5 6 7 8 g 10

DO-Control  1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0060 1.0C00 1.0000 1.0000 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000 10060 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
- 1.5 1.0000 1.0000 1.0060 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0G00
2 1.0000 0.0000 0.0000 1.0000 1.0000 1.000C 1.0000 1.0000 1.0000 1.00C0
4 00000 0.0000 00000 0.0000 00000 0.0000 00000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
— Conc-gm/LL.  Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
- D-Control  1.0000 1.0000 0 10 10 10 1.0000 1.000G
- 0.5 1.0000 1.0000 0 g ) 9 1.000C 0.0500 1.0000 1.0000
. 1 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.000@¢ 1.0000
1.5 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000
_ 2 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
4 0.0000 0.0000 10 0 10 10 0.0000 0.0000

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 2 4 2.82843

Linear interpolation (80 Resamples)

— ... Point gm/L SE 95% CL Skew
WCo5 12500 0.2490 1.1250 2.0025 0.8182
T oTICH0 1.5000 0.2666 1.2500 2.1076 0.3437
_ IC15 1.7500 0.2556 1.3750 2.2128 0.0686 1.0 ®
IC20 20000 0.2098 1.500¢ 23179 -0.2313 09 |
— iC25 2.1250 0.2025 1.7500 2.4230 -0.0605 )
1C40 2.5000 0.2187 1.8000 2.7384 -0.8220 0.8 4
— IC50 2.7500 0.2096 2.0000 2.9487 -1.4466 0.7
v 2 0.6 1
&
— a 0.5 1
]
S 04
0.3 4
o 02
N 0.1
. : 0.0 e "
01 1 10
i . Dase gm/L
Fage 1 ToxCalc v5.0 Reviewed by:_
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Start Date: 31 Mar-95 00:00 Test ID: reded62 Sample iD: REF-Ref Toxicant
End Date: 06 Apr-95 00:00 LabID: CRCHM-Corvailis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protecol: EPAF 91 Test Spacies: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10
D-Control  27.000 26.000 28.000 19.000 13.000 24.000 24.000 29.000 26.000 8.000
0.5 24.000 20.000 25000 25000 22000 27.000 26.000 25000 21.000
1 13.000 18.000 23.000 23.000 12.000 19.000 19.000 20.000 25.000 21.000
1.5 19.000 20.000 13.000 18.000 11.000 0.000 18.000 10.000 11.000 21.000
2 1.000 0.000 0.000 5.000 2.000 4.000 10.000 1.000 3.000 2.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.c00 0.000 0.000 £.000
Transform: Untransformed Rank 1-Tailed Isotonic
Conmc-gm/L.  Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 22.400 1.0000 22.400 8.000 28.000 31.015 10 23.144 1.0000
0.5 23.889 1.0665 23.889 20.000 27.000 9916 9 86.50 62.00 23.144 1.00Q00
1 19300 0.8616 19.300 12.000 25000 21.716 10 81.50 75.00 19.300 0.8339
*1.5 14.100 0.6285 14.100 0.000 21.000 45652 10 72.00 75.00 14100 0.6092
*2 2800 0.1250 2800 0.000 10.000 107.539 10 56.00 75.00 2800 0.1210
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.92192 0.929 -1.0857 1.74281
Bartiett's Test indicates equal variances (p = 0.01) 12.8773 13.2767

Hypothesis Test (1-tail, 0.05) NOEC LCEC Chv TU
. Wilcoxon Rank Sum Test 1 1.5  1.22474
Linear Interpolation (80 Resamples)
Point ng/L SE 95% CL Skew
IC05 0.6505 0.1464 03598 1.0144 0.0848
IC10 0.8010 0.1466 0.5981 1.0839 -0.0248
IC15 0.8515 0.1374 0.7532 1.2203 -0.2554 1.0
iC20 1.0754 (.1380 0.8556 1.398%9 (0.1151 09 |
IC25 1.1867 0.1389 0.9792 15141 0.2258 )
IC40 1.5094 0.0899 1.2817 1.6363 -0.6343 0.8 1
IC50 1.6118 0.0686 1.4236 1.7107 -0.8669 0.7 -
@ 06 1
5
9 051
3
e 04 1
0.3 1
0.2 1
0.1 1
0.0 —— .
a.1 1 10
Dose gm/L
Page 1 ToxCalc v5.0 Reviewed by:
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APPENDIX C
CHAIN OF CUSTODY
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@Wi .—/U_ CHAIN OF CUSTODY RECORD FOR NPDES CO‘\:.HLIANCE BIOMONITORING

Address  12C¢ N w Fv_-hl( Avenue, Composite Sample Information

Ship Samples to:

Samples/Hour _&. & Volume/SampIe 3\«5( Mows

P.O#

CH2M HILL, Inc.

Attention: Aquatic Toxicclogy Laboratory
2300 NW Walnut Blvd.

Corvallis, OR 97330

Phone: (503) 752-4271 Ext. 3160

Total Hours 23 \ﬁTO Volume ‘-&1 Message: (503) 758-0235 Ext. 3160
Phone. _ AN3= 2620 Ended: Date 2\ R o¥Fime _0®co Temp. Upon Arrival (°C) 1O
hone: _ Chilled During Collection Yes O NoR Check Ammonia (Y/N) Dechlorinate (Y/N)
CH2M HILL Project # _ BS¥E__ \ ki1 Analysis Required/Comments
L
Sample , 216 ol2 o o
Type 5| 315 2lel3]elels|ae]els]| |
BF| 23(<|E61L(2|2|5]|3|B|2(6 § Concentrations
# gl rlab glelelelelslzlz218ele| gl % and/or
Sample ID Date | Time |Comp|Grab| &|7 1D# SlE|3|S1S|8|5|5[515(5]|3|2| 2 Comments
~ 20 R R -
as -2y ceen| >< = leoaR-o Wrsasbay

—\fﬁg VG, oY P\c\’\r‘bc‘_:\h

jgn and print name)

\ Fee\ & S Qe

Date/Time 2% B?r‘\b
&) oy iegel " ol

Relinquished By ”‘%?L%éi‘i%'
\\—(M‘s\s Rc‘l\’\'\‘:&_\r\\\

jigt%u@&\&

Date/Time 2" ﬁf""q‘s__
C 8L

Receiyed By (Please sign and print name) | 310 Time Relinquished By ~ (Please sign and print name) Date/Time
Wy, & ] /Vt.t'_[/w-t——\ = 6?4/\/4:«‘44 ‘7" Q] G Cﬁ?)SA
’ Resed By ~ (Pleasesignandprintname) [pate/Time Relinquished By  (Please sign and print name} Date/Time
&C‘L ,\ VNV ( LQ\A L‘( -2 “Q\E) \360
Received éy (Please sign and print name) | yat0 Time Shipped Via Shipping #
UPS__ Bus___ Fed-Ex___ Hand >¥ Other
Work Authorized By (Please signand printname) | Remarks

—~

SCOEPA00028321
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CHM, !l CHAIN OF CUSTODY RECORD FOR NPDES CO\. .LIANCE BIOMONITORING

NPDES#

Client l’lf/(‘t ckeyr S tron
Address _Z 2.0 0 ). 1. Fromf Composite Sample Informatio

BrT’Li’V\.@L ; I

Contact Person: &rictre. Avrchey

n

Initiated: Date ¢-2J - 2 TimeDQe o

Ended: Date ¥-24-53Time © §ou

CH2M HILL Project # AS € 1443/

Chilled During Collection Yes O NoJ¥,

ﬁo?. 54/&/0/75

Check Chlorine (Y/N)

Ship Samples to:

P.O#

Samples/Hour 2.5 Volume/Sample 3-5"3 allong
Total Hours 74 Total Volume

CH2M HiLL, inc.

Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Blvd.

Corvallis, OR 97330

Phone: (503) 752-4271 Ext. 3160
Message: (503) 758-0235 Ext. 3160

Temp. Upon Arrival (°C) _ 7 "«
Dechlorinate (Y/N)

Check Ammonia (Y/N)
Analysis Required/Comments

——— P
Sample 215 ol § o
Type, 1 gl5leleldlele|s|. | elels]| e
SEl ¢ SIRISIS|E|2(81513| BI85 ‘;" Concentrations
* | Lab 2lerelelelzlzlzl3iSlele| & ~ and/or
Sample ID Date | Time [Comp|Grab| &} ID# | S|E|S|SIS|EIZ|5|5[Z]3|5]2E - Comments
e =B FOA ‘ :
5 2S 24551 X S |comgrods Bioassay
: 7
Sampled By & Titlp  Pedes ddobecepsind®néE <o ate Time Relinquished By~ (Please sign and print nage} _ Date/Time
Diainine Mo Dy @i Peclloa YRS /O& 1D Jetiun e MM bl lao cenmnd 7 edt | G0/ G~ 420
Received By (Please sign and prlnt name) Date/Time Relinquished By (Please sign and print name) Date/Time
Sond i Arche s ‘7//91‘7//57.3" 2§20
Recewﬁ// ﬁw prmt name) fr Relinquished By (Please sign and print name) Date/Time
= = 7t /‘ 7 / / // .
{Please sign’and print name) atefrlme Shipped Via Shipping #
UPS ___ Bus /~ Fed-Ex _ Hand __ Other

Work Authorized By (Please signand printname) | Remarks

Rev 3/94
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CHM 1+l CHAIN OF CUSTODY RECORD FOR NPDES COMELIANCE BIOMONITORING

NPDES#
Composite Sample Information

Client Jaca cke S lFrony
Address 7260 A/ W Front Ave
[ort lismcl, nR

Samples/Hour 0. 5~ Volume/Sample

Contact Person: Sand rew. Aycher
Phone: 243 2010 X 4 654

CH2M HILL Project # ASE_ /443 ]

Total Hours 24 Total Volume 4/3 %g {
Initiated: Date jﬁl&fj’ TimeH S0 o
Ended: Date ¥-26-9STime ©5 00
Chilled During Collection Yes O No y:4

CH2M HILL, inc.

Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Bivd.

Corvallis, OR 97330

Phone: (503) 752-4271 Ext. 3160
Message: (503) 758-0235 Ext. 3160

Ship Samples to:
P.O#

3.5’%&{

Check Chlorine (Y/N)
Temp. Upon Arrival (°C) __te"_
Check Ammonia (Y/N)

Analysis Required/Comments

Dechleorinate (Y/N)

- o
Sample U, 2ls| let2 o © T
Type & . 2i51&|e12lelels].| 825 el
BE, ‘D‘OO‘C_SESEES el 3{= (Lg:’)‘ C ,
ol alal<|OleE|<|2|0{3]|E|<|O 2|2 oncentrations
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June 6th, 1995 SER25:SA

Mr. Elliot Zais

Northwest Region

Department of Environmental Quality
2020 S.W. Fourth Avenue, Suite 400
Portland, Oregon 97201

Dear Mr. Zais:

In November of 1994 Wacker Siltronic Corporation, NPDES permit
Number 101128, was notified of a second Dbioassay failed the
chronic toxicity on Ceriodaphnia dubia. Procedures outlined in
schedule D, section h, of the permit have been followed. In
addition, CH,M Hill was hired in December of 1994 as a consultant
to assist in determining the source of toxicity.

Attached is the final repcort from CH,M Hill. The past two chronic
and past four acute results using Ceriodaphnia dubia have shown no
toxicity using the currrent Zone of Immediate Dilution (ZID) and
the Mixing Zone.

As indicated in the final report by CHM Hill many Toxic
Identification Evaluation ({TIE) studies have been attempted by
Wacker Siltonic, but due to the samples being non-toxic the TIE
tests were cancelled. Any future TIE attempts or additional
biocassay tests would be unproductive.

A new Mixing Zone Effluent Dilution Evaluation was conducted by
CH,M Hill in April of 1995. Priocr to the most recent mixing zone
study Wacker Siltronic was using a river velocity of 0 fps. The
most recent study indiactes that this value can be increased to
>0.1 fps. The attached river velocity graph shows that the river
flows >0.1 fps during all times of the day with exception to two 15
minute intervals. Therefore, the river flows at >0.1 fps 97.9 & of
the time.

With this information the chronic dilution at the 50 foot mixing
zone will decrease from the current 17% effluent concentration to
2% effluent concentration. In addition the acute dilution at the
5 foot zone of immediate dilution will decrease from 50% effluent
dilution to 18% effluent dilution. We do not anticipate any futher
bioassay test failures with the dilutions increased both for the
chronic and acute toxicity studies.
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If you have any questions regarding the
contact me at 241-7532.

Very truly vyours,

WACKER SILTRONIC CORPORATION

Thomas M. McCue
Environmental, Health and Safety Manager

enclosure:
(1) River velocity chart
(1) CH,M Hill Report Biocassay Report

test results,

please
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MEMORANDUM

TO: Tom McCue/Wacker
COPIES: Sandra Archer/Wacker

Mike Stanaway/CHZM HILL/CVO
FROM: Gary Hickman/CH2M HILL/CVO M
DATE: May 3, 1995

SUBJECT: Wacker Siltronic Corporation
Wastewater Toxicity Study
Project Approach and Progress Report

PROJECT: OPE40202.A0

This memo summarizes the wastewater toxicity study approach, work completed and study
results to-date, and work planned for the next month or so of the project.

Unless otherwise stated, the use of the terms “effluent” and “whole effluent” in this memo
refers to Effluent 001, which is discharged to the Willamette River under NPDES Permit
Number 101128. This effluent consists primarily of three waste streams: concentrated acid
drain (CAD), weak acid drain (WAD) and (RO/DI water concentrate, boiler, and cooling
water) blow down (BD). Wastewater treatment includes fluoride precipitation of CAD and
neutralization of combined CAD and WAD.

“Approach
The proposed stepwise approach to this study is as follows:

1. Site visit, kickoff meeting, and initial data gathering. Visit the site to
review processes and wastewater sources, and meet with Wacker staff to discuss toxicity
issues and initiate data gathering.

Purpose: To gain familiarity with the facility and staff, develop mutual
understanding of problem and the project objectives, and kickoff the project.

2. Existing data review. Compile and review existing data on effluent toxicity and
physical chemical characteristics, as well as known and potential constituents of the waste
streams comprising the final effluent.

Purpose: To obtain, to the extent possible, a preliminary indication of wastewater
characteristics and potential toxic constituents, and to evaluate the toxicity history of the
facility’s effluent.

3. Current effluent toxicity evaluation and toxicity data base expansion.
Conduct fathead minnow and Ceriodaphnia dual endpoint acute/chronic tests on whole
effluent samples.
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Purpose: To enlarge the very limited existing toxicity data base (only one test per
year is required by the discharge permit) to obtain a better picture of the variation and
magnitude of wastewater toxicity. Also, to allow a more confident identification of the
more sensitive test species (if one is in fact significantly more sensitive) and the appropriate
bioassay endpoint (acute versus chronic) for use in Toxicity Identification Evaluation (TIE)
testing.

4. Toxicity source investigation. At the same time as Step 3, collect samples of
the CAD (after treatment but before combining with WAD), WAD, and BD streams for
toxicity testing. To reduce cost, this testing could involve only Ceriodaphnia acute
screening tests. There is some risk that existing toxicity will not show up without doing
chronic tests or without testing fatheads, but the Ceriodaphnia acute screen seems to be the
single best, low-cost choice based on the available data.

Purpose: To help focus in on the source(s) of toxicity, and narrow the list of
possible toxicity-causing constituents, if appropriate.

5. Chemical characterization. Characterize the whole effluent samples used in
bioassay testing under Step 3 for the following parameters (based on preliminary review of
waste stream constituents): pH, oxidation-reduction potential (ORP), alkalinity, hardness,
conductivity, chlorine residual, ammonia-nitrogen (NH,-N), total Kjeldahl nitrogen
(TKN), anionic surfactants as MBAS, total suspended solids (TSS), total dissolved solids
(TDS), Total and hexavalent chromium, hydrogen peroxide (measured at time of bioassay
testing), sulfide, sulfite, fluoride, COD.

Purpose: To provide a more thorough chemical characterization of Wacker’s
effluent and to potentially identify possible causes of any toxicity measured.

6. Housekeeping and chemical use information gathering.

(A) Continue to maintain thorough records of any production changes, atypical batch
operations, process upsets, known spills, etc. during the period of sample collection for
biocassay and chemical testing.

(B) Efforts to estimate usage rates of vendor-supplied products (such as polymers,
surfactants, biocides, and defoamers) should continue, and product toxicity data should be
requested from the suppliers.

Purpose: (A) To identify any occurrences at the facility that might influence the
measured toxicity. (B) To try to assess the potential toxicity related to use of products
which are difficult to measure directly.

7. Phase I TIE testing. Conduct Phase I TIE testing, involving a array of sample
manipulations followed by toxicity testing, either after the above steps are completed or
concurrently with that testing. The conditions employed in this testing will be selected
based on the results of steps 3 through 6. TIE testing is contingent on obtaining bioassay
. results indicating that the effluent is toxic at the edge of the ZID or mixing zone.

Purpose: To identify the class(es) of toxic constituents in whole effluent, and
provide direction for Phase II and Il TIE testing, if necessary.

8. Phase II and III TIE testing (if needed). Conduct Phase II and IIT TIE
testing, if necessary, to confirm the findings of Phase I and identify specific toxic
constituents.




Purpose: To identify the cause(s) of effluent toxicity and provide a basis for
evaluating mitigation methods.

9. Investigate methods for controlling toxicity (if needed). If effluent is
found to be toxic, and after the toxic constituent(s) is(are) identified, investigate one or
more methods for controlling toxicity, such as product substitution, process modification,
wastewater treatment, source treatment or removal, or outfall/dilution improvement.

10 Control method selection and implementation and follow-up
confirmation monitoring (if needed).

Work Performed To-Date
Project work performed to-date includes:

o Site visit, kickoff meeting, and initial data gathering (Step 1) -- 13 Januéry 1995.
o Review of waste streams and constituents (Step 2) -- memo dated 6 February 1995.

o Review of existing effluent toxicity and chemical data (Step 2) -- memo dated 15
Eebruary 1995. .

o Analysis of existing effluent toxicity data considering ZID and mixing zone dilutions.

o Current effluent toxicity evaluation and chemical characterization (Steps 3 and 5) -- 6
and 21 March, 3 and 21 April 1995. Results of first three test dates presented at project
meeting on 13 April 1995.

o Toxicity source evaluation (Step 4) -- 6 March 1995.
o Test plan for Phase I TIE (Step 7) -- memo dated 17 March 1995,

o Housekeeping and chemical use information (Step 6) -- performed by Wacker staff and
presented in memo dated 15 February and at project meeting on 13 April 1995.

o Phase I TIE trials (Step 7) -- 21 March, 3 and 21 April 1995 (TIE testing not completed
because of lack of or low effluent toxicity.

o Project status meeting -- 13 April 1995.

e Progress report memo -- 2 May 1995.

U0 S Y e —— .- e e — PRSI
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Resuits To-Date

Toxicity Data

Table 1 summarizes Wacker’s historical effluent toxicity data for 1993 and 1994, and 1995

effluent toxicity data generated under this study. Pertinent observations are summarized
below: :

o  Wacker staff reported that their effluent was nontoxic prior to 1993,

o The historical toxicity data base was quite limited; it consisted of three fathead minnow
bioassay tests and four Ceriodaphnia tests conducted during 1993 and 1994. The
historical data did not provide a good indication of toxicity variability or frequency of
pass/fail.

o [Effluent toxicity to fathead minnows. The August 1993 sample failed to meet
the fathead minnow acute toxicity guideline based on 100% effluent and the raw data
were not available to determine whether the sample would have passed or failed at 50%
effluent; however, when re-tested in September 1993 the effluent passed the fathead
toxicity guideline. Two subsequent fathead minnow tests in 1994 and 1995 passed the
acute toxicity guideline at 50% effluent. All four fathead minnow chronic test results in
1993-5 passed the chronic toxicity guideline at the allowed mixing zone dilution of 17%
effluent.

o Effluent toxicity to Ceriodaphnia.. The two Ceriodaphnia acute tests conducted
in 1993 passed the acute toxicity guideline at 50% effluent; in 1994, one sample failed
and one passed the acute toxicity guideline; and in 1995, two samples failed and three
samples passed the acute toxicity guideline. The two Ceriodaphnia chronic tests
conducted in 1993 passed the chronic toxicity guideline at 17% effluent; three
subsequent samples tested in 1994 and 1995 failed; and the most recent sample passed
the chronic toxicity guideline.

e Except for August 1993 sample, effluent toxicity to Ceriodaphnia was equal to or
greater than the toxicity to fathead minnows (i.e., Ceriodaphnia was generally the more
sensitive species to Wacker effluent).

o Based on the 6 March 1995 toxicity testing results, Phase I TIE testing was planned
using Ceriodaphnia acute tests for effluent samples collected on 20 March and 3 and 21
April, but the TIE testing was canceled because of the lack of acute toxicity (actually,
the 3 April sample was toxic according to the acute toxicity guideline, but only
marginally so).

o Ceriodaphnia acute toxicity single-dilution screening tests performed on CAD, WAD,
and BD samples from 6 March 1995 indicated that the CAD and WAD samples were
acutely toxic at less than 33% effluent (the only dilution tested), but that the BD sample
was not acutely toxic at 33%.
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Chemical Data

Table 2 summarizes effluent characterization data for 1995. Comparison of the chemical
data between the acutely- and chronically-toxic 6 March sample and the acutely-nentoxic 21
March sample yields mostly negative conclusions with respect to toxicity:

e Ammonia-nitrogen, chlorine residual, and fluoride concentrations were low in both
samples, although NH3-N was slightly higher in the toxic sample.

o H2O02 concentrations were high in both samples but not higher in the toxic sample.

o  MBAS (indicative of anionic surfactants) concentrations were low in both samples,
although somewhat higher in the toxic sample.

o COD was somewhat higher in the toxic sample, possibly indicating the presence of
more organic compounds.

o TDS and conductivity levels were not indicative of osmotic problems in either sample.
¢ Chromium concentrations were low in both samples.

o~ Wacker staff have reported that there is no specific reason to suspect the presence of
elevated levels of other metals in their wastewater.

Upcoming Work

Activities planned for the coming month include collecting and testing another effluent
sample for acute/chronic toxicity to Ceriodaphnia , with the intent of conducting Phase I
TIE testing on the sample if it is found to be toxic. As with the previous testing event
(started on 21 April), two chronic tests will being performed concurrently: one according to
the specified test protocol involving three separate effluent samples over the 7-day test
period; the other using only the sample collected on the starting date. The purpose of the
former is to obtain chronic toxicity results acceptable to DEQ for regulatory purposes; while
the purpose of the latter is to determine whether the initial sample is chronically toxic
without the interfering and complicating effects of three separate samples, for potential TIE
testing purposes. If the bioassay results show that the initial effluent sample is toxic, Phase
I TIE testing will be performed on that sample. The sample will also be analyzed for
chemical characterization parameters. ‘

A meeting or teleconference with Oregon DEQ staff is also planned for the coming month

or so, to discuss Wacker’s wastewater toxicity investigation approach and results. This
conference will be scheduled after DEQ has an opportunity to review this memorandum.
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18-Aug-93 |NAS 93-7 F? 25 25 100 50 25 FH acute failed @ 100%; no data
available for other dilutions.

27-Sep-93 |NAS 93-7 100 P 50 25 100 50 50

15-Aug-94 |NAS 94-50 100 P 50 50 25 25| <6.25

12-Oci-94 |NAS 94-61 50 6.25] <6.25 Cerio acute NOEC=50% (Steel's test),
INOEC=25% (Wilcoxon test)

12-Oct-94 |CAS 94-62 6.25 This was a split sample (duplicate) test

6-Mar-95 [CH2M |95-4 100 P 33 33 17 10 3

20-Mar-95 |CH2M [95-19 66

3-Apr-95 [CH2M [95-20 33

21-Apr-95 [CH2M 195-24 50 30 *17 * Preliminary results

24-Apr-95 |CHZM {95-25 50

NAS = Northwestern Aquatic Sciences, Newport, OR; CAS = Columbia Aquatic Sciences, Carlsbad, CA; CH2M = CH2M HILL, Corvalli§, OR

Pass/Fail criteria - Oregon DEQ toxicity guidelines with a 1:1 ZID dilution (acute limit=50% effluent) and a 5:1 mixing zone dilution (chronic limit=17% effluent).

ToxData

5/2/96
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Table 2

Effluent Characterization Data

Bioassay NA
Fathead Acute NOEC |% 100 - -
Fathead Chronic NOE(% 33 - -
Cerio Acute NOEC % 17 66 33
Cerio Chronic NOEC % - - - 3 - -
Chemical NA
pH pH units 7.1 6.7 6.7
Alkalinity mg/L as CaCO3 5 20 12
Hardness mg/L as CaCO3 300 244 184
Conductivity pmhos/cm 863 690 710
DS mg/L. 604 554 -
TSS mg/L 7 8 -
COoD mg/L 14 5 -
NH3-N mg/L 1.68 0.31 -
TKN mg/L 1.81 0.36 -
Chlorine Residual mg/L 0.05 0.08 0.06
H202 mg/L 17 20 -
Ox-Red Potential mV 170 - -
Fluoride mg/L 44 2.8 -
Sulfide mg/L U1 - -
Sulfite mg/L U 035 - -
MBAS mg/L (.25 0.1 -
Chromium, Total ug/L 1 1.1 -
Chromium (V) pg/L U 20 U 8 U 8

U =less than specified method detection limit (MDL.)

NA = data not yet available

{

ChemData

4/24/95
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Pa ra metrlx, ’ nc. Consuitants in Engineering and Environmental Sciences

5808 Lake Washington Blvd. N.E. Kirkland, WA 98033-7350
206-822-8880 * Fax: 206-889-8808

Ms. Cindy Hetrick September 18, 1995
North Creek Analytical 55-1945-05 (01)
9405 SW Nimbus Avenue

Beaverton, OR 97008-7132

SUBJECT: FINAL RESULTS OF TOXICITY EVALUATION OF AN EFFLUENT TO
C. dubia and P. promelas

Dear Ms. Hetrick:

Please find enclosed three (3) copies of a final report outlining the results of biological
testing conducted on effluent samples PS08259-1, P508288-1 and P508333-1 collected from
Wacker Siltronics on 21, 23 and 25 August 1995. Testing was initiated on 22-29 August 1995
and consisted of dual endpoint bioassays using Pimephales promelas and Ceriodaphnia dubia
as the test species.

In summary, toxicity was observed in the acute data taken at 48 hours for the C. dubia
bioassay with a NOEC of 50% effluent-for survival and a LC50 of 77% effluent. No
significant toxicity was observed in the acute data taken at 48 hours for the P. promelas
bioassay with a NOEC of 100% effluent. Toxicity was observed in the final results for the
chronic C. dubia bioassay with a NOEC of 50% effluent for survival and reproduction and
a LC50 of 73% effluent. It should be noted that this data point is based on an unusually
low female to male ratio. No significant toxicity was observed in the final results for the
chronic P. promelas bioassay with NOECs of 100% effluent for both survival and growth.

Should you have any questions or comments concerning these results, please feel free to call
Mr. Kevin Brix or myself at (206) 822-8880.

Sincerely, -

PARAMETRIX, INC.

q A PG et
5& &fm é%%

Sallyanne Bartlett
Project Manager

ce: K.Brix )6
file
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SIGNATURE PAGE

Submitted by:

Prepared by:

Approved by:

Approved by:

{/et

Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, Washington 98033

Sty forr e T

iy

Sallyanne Bartlett
Project Manager

YAy

Date

Kevin Brix
Director, Toxicology Laboratory

L//// /é 105 “‘

7 /755

Date

1lie)95

Steve’ Cappellmo
QA/QC Officer

Date
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ZNORTH

= CREEIK 18939 120th Avenue N.E., Suite 101 + Bothell, WA 38011-9508  (206) 481-9200 » FAX 485-2992
== East 11115 Montgomery, Suite B * Spokane, WA 89206-4776  (509) §24-9200 + FAX 924-9290

m——— ANALN I ECAL 9405 S.W. Nimbus Avenue ¢ Beaverten, OR 97008-7132  (503) 643-9200 « FAX 644-2202

September 20, 1995

Thomas J. Rothschild
Wacker Siltronic Corporation
P.O. Box 83180

Portland, OR 97283-0180

RE: Bioassay

Dear Thomas:

In response to your request, we are providing three copies of the bioassay report from
Parametrix, Inc. The chain of custody forms are also included. The samples were received
on the following dates:

1) August 21, 1995, NCA# P508259, 95-52

2) August 23, 1995, NCA# P508288, 95-53

3) August 25, 1995, NCA# P508333, 95-54

Each of these samples were shipped overnight to Parametrix, Inc., Kirkland, WA. If you
have any questions, please call me at (503) 643-9200.

Sincerely,
AL . S.
FA
Howard Holmes
Project Manager
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Reporf -

Toxicity Evaluation of an Effluent to
- Ceriodaphnia dubia and Pimephales promelas

o Prepared for:

North Creek Ahalytical

Septc:mbér 1995

Parametrix, Inc.

* Project No.: 55-1945-05 (01)
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=NORTH
§ CREEK
==SANALYTICAL

18939 120th Avenue N E., Suite 101, Bothell, WA 98011-9508 (206) 481-9200 FAX 485-2992
East 11115 Montgomery, Suite B, Spokane, WA 992064779 (509) 924-9200 FAX 924-9290
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

CHAIN OF CUSTODY REPORT

1]

CLIENT: \x)c..c..\\tx S, \\mmq ch@cm'\’\o*q

ADDRESS: 1200 N W Feewt By enue,

REPORT TO:

‘T \l\c- mc_s\S . {% c\'\n S b\l\\\{h

TURNAROUND REQUEST in Business Days *

Organic & Inorganic Analyses

Cotlamd  Greqew AT210 BrLG 0. Weed e Silhremic
g P.0. NUMBER: W (LOUK
PHONE: A~ 2¢20 FaX: 2N\ =189 NCA QUOTE #:

x] =

B

PROJECT NAME: {®\e et Soy
PROJECT NUMBER: CAB5~-5"2

Analysis

Request:

(Please Select One)

Fuels & Hydrocarbon Analyses

=1z

KA

///

* Turnaround Requests less than standard will incur Rush Charge..

SAMPLED BY: T ne-ne & o V\a‘\'\’. sc,\n \a{ FAXRESULTSBY :  RSAY
SAMPLE IDENTIFICATION: SAMPLING MATRIX| #OF COMMENTS & NCA SAMPLE
{NUMBER OR DESCRIFTION) DATE / TIME W,5,0) | CONT. / PRESERVATIVES USED NUMBER
. a5-52 2aeda® | wo || < Cecl, ¥°C  |KO08757
2 ~ | 19/°
. N ;
. .
; AN
6.
: AN
8.
10. N\ A :

OB INY

RELINQUISHED BY: j/p\ufr-w)-)

DATE: 2\ Fvg, G5

O e
RECEIVED BY: / 5-C %[f T

N {
DATE:gZZ/ ](/’ s |

PRINT NAMETY Waereme, S8 - Quathech FIRM: W e Kegsr TIME: éf\‘;‘& PRINT NAME: mev: A mve: 0SS
RELINQUISHED BY: /J//Zf e —_QE// DATE. RECEIVED BY: /5/(’/ a /% C&u)j ' DATES) 2/ /%5
PRINT NAME: FIRM: - TIME: PRINT NAME: "1 174 /'4QCZCA(QFIRM /U LA‘ TIME: [ 32(¢)
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EPR/ e/ wnef 027 DAGE oF
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I

21
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S0l

2 ]

* Turnaround Requests less than standard will incur Rush Chary
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L 455D e L w || Cee, WO P03 758-/
2. I éﬁﬁp
3.
4.
5.
6.
7.
8. L
9.
10.

RELINQUISHED BY: ZSwW \3, m“&lj

” -1 ‘
DATE: 23 Rey, &S |RECEIVED BY: // 2 /W

.
pate: §, /9 ?f z

PRINT NAME Do ma s . Qetheald FRM: e e TIME:  \L\py PRINT NAME: FIRM: A_Lf 4- TmE: /// O
RELINQUISHED BY: ///‘:/z?fi F= ”’éd}/ DATE: RECEVED BY: _50/2 /e (Lo pate: 25/ 25
PRINT NAME: FIRM: TIME: PRINT NAME: Y102 Mo Clur rmv: N C4 TIME: /4O
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SUMMARY OF TEST CONDITIONS AND RESULTS

Dual Endpoint Ceriodaphnia dubia and Pimephales promelas Bioassays.

Test Title:

Testing Dates:

Test Facility:

Test Sponsor:

Test Material:

Test Species:

Source:

Test Type:

Duration:

Toxicity Evaluation of an Effluent to Ceriodaphnia dubia and
Pimephales promelas

Ceriodaphnia dubia: 22-29 August 1995
Pimephales promelas: 22-29 August 1995

Parametrix, Inc.; 5808 Lake Washington Boulevard NE; Kirkland,
Washington 98033

Ms. Cindy Hetrick; North Creek Analytical; 9405 SW Nimbus
Avenue; Beaverton, Oregon 97008-7132

Effluent sampies collected on 21, 23 and 25 August 1995

Certodaphnia dubia
Pimephales promelas (Fathead minnow)

Ceriodaphnia dubia: laboratory stock cultures
Pimephales promelas: Aquatic BioSystems; Fort Collins, CO

Dual Endpoint for Ceriodaphnia dubia and Pimephales promelas

Ceriodaphnia dubia: 48 hours and 7 days
Pimephales promelas: 48 hours and 7 days

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100%

Parametrix, Inc.

e ——— e A e e e —

iv September 1995
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Summary of 48-hour results:

Ceriodaphnia dubia Pimephales promelas
Evaluation Survival Survival
NOQEC 50% 100%
LOEC >100% >100%
LC50 T1% >100%

Summary of final results:

Ceriodaphnia dubia

Pimephales promelas

Evaluation Survival Reproduction Survival Growth
NOEC 50% 50% 160% 100%
LOEC 100% >50% >100% >100%
LC50 73% N/A >100% N/A
Reference
toxicant (LC50) 4 ppb Cu N/A 131 ppb Cu N/A
N/A = Not applicable
Parametrix, Inc. v September 1995
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1. INTRODUCTION

This report summarizes the procedures and results of biological testing conducted on
effluent samples P5S08259-1, P508288-1 and P508333-1 collected from Wacker Siltronics on
21,23 and 25 August 1995. All testing was conducted by Parametrix’ Toxicology Laboratory
in Kirkland, Washington. Testing consisted of two dual endpoint chronic bioassays using
Ceriodaphnia dubia and Pimephales promelas as test organisms.

FParametrix, Inc. 1 September 1995
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2. TEST METHODS AND CONDITIONS

2.1 Sample Handling

Whole effluent samples were collected on 21, 23 and 25 August 1995 and shipped via
overnight carrier to Parametrix’ Toxicity Testing Laboratory, where they were stored in a
refrigerator set at 4° C until used for testing. Upon sampie arrival, a subsample was
collected for analysis of temperature, pH, salinity, dissolved oxygen, conductivity, hardness,
alkalinity, ammonia and total residual chlorine. Whole, dechlorinated samples were used
to conduct both bioassays.

2.2 Source and Condition of Organisms

C. dubia were obtained from laboratory stock cultures and were <24 hours old at test
initiation. P. promelas were obtained from Aquatic BioSystems in Fort Collins, CO and
were <24 hours old at test initiation. A reference toxicant test was conducted on each test
species to assess the relative health of the test organisms and to ensure that their sensitivity
fell within an expected concentration range. Copper as copper sulfate, was used as the
reference toxicant for the C. dubia and P. promelas tests.

2.3 Test Methods

All chronic toxicity testing was conducted in accordance with Short Term Methods for

Measuring the Chronic Toxicity of surface and Receiving Waters to Freshwater Organisms
(Second Edition), EPA/600/4-89/001, March 1989. Test procedures were modified in

accordance with Whole Effluent Toxicity Testing Guidance Document, Oregon Department
of Environmental Quality, January 1993, Summaries of test conditions are presented in

Tables 1 and 2.

Parametrix, Inc. 2 September 1995
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Table 1. Summary of test conditions for the dual endpoint Ceriodaphnia dubia bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-05 (01)

Date: 22-29 August 1995

Test Protocol: Short Term Methods for Measuring the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms (Second Edition), EPA/600/4-

89/001, March 1989. Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Eavironmental Quality, January 1993.

Test Material: Whole effluent collected from Wacker Siltronics

Test Organisms/Age: C. dubia; <24 hrs old

Source: In-house culture
Number/Container: 1
Volume/Container: 15 ml

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100%

Replicates: 10
Reference Toxicant: Copper as copper sulfate
Test Duration: 7 days

Control/Dilution Media: Lab prepared synthetic water (80-120 mg/1 as CaCO5)

Test Chambers: 30 ml polypropylene beakers

Lighting; Fluorescent bulbs (50-100 foot candles)

Photoperiod: 16 bours light; 8 hours dark

Aeration: None

Feeding: Daily: 100 pl Selenastrum suspension; 100 pl yeast/Cerophyll/trout chow (YCT)
Temperature: 25+1°C

Chemical Data: pH and dissolved oxygen measured at renewal for each concentration and the

coatrol (both initial and final solutions); temperature measured in environmental
chamber at initiation and every 24 hours; specific conductivity measured at test
initiation and termination in control and 100% effluent; conductivity, salinity,
hardness, alkalinity, ammonia and residual chlorine measured for each new
effluent sample

Effect Measured: Mortality and reproduction

Test Acceptability: Control mortality <20%; >60% of control organisms produce three broods with
an average total of 15 or more offspring for the first three broods

Parametrix, Inc. 3 September 1995
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Table 2. Summary of test conditions for the dual endpoint Pimephales promelas bioassay.

Job Name: North Creek Analytical

Job Number: 55-1945-05 (01)

Date: 22-29 August 1995

Test Protocol:

Test Material:

Test Organisms/Age:

Source:
Number/Container:
Volume/Container;
Test Concentrations:
Replicates:
Reference Toxicant:
Test Duration:

Renewal:

Control/Dilution Media:

Test Chambers:
Lighting:
Photoperiod:
Aeration:
Feeding:
Temperature:

Chemical Data:

Effect Measured:
Test Acceptability:

Short Term Methods for Measuring the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms (Second Edition), EPA /600/4-

89/001, March 1989. Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Environmental Quality, January 1993,

Whole effluent collected from Wacker Siltronics

P. promelas (fathead minnow); <24 hrs old

Aquatic BioSystems, Inc.; Fort Collins, CO

10

400 ml

0, 6.25, 12.5, 25, 50 and 100%

4

Copper as copper sulfate

7 days

Daily

Lab prepared synthetic water (80-120 mg/l as CaCO;)
1 liter glass beakers

Fluorescent bulbs (50-100 foot candles)

16 hours light; 8 hours dark

None

0.15 ml newly hatched (<24 hrs old) brine shrimp nauplii twice daily
25+ 1°C

pH and dissolved oxygen measured at renewal for concentration and the
control (both initial and final solutions); specific conductivity measured at test
initiation and termination in control and 100% effluent; temperature
measured in environmental chamber at test initiation and every 24 hours;
conductivity, hardness, alkalinity, ammonia, and residual chlorine measured
for each new effluent sample

Mortality and growth
Control mortality <20%; control final mean dry weight = 0.25 mg

Parametrix, Inc.

4 September 1995
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3. RESULTS

Daily records of biological and chemical data collected during testing are included in the
appendices of this report.

3.1 Initial Chemical and Physical Determinations

The results of initial chemical and physical determinations made for the effluent samples
are summarized in Table 3.

Table 3. Initial chemical and physical determinations for effluent samples

Effluent Collection Date

Parameter
Measured 8/21/95 8/23/95 8/25/95
Receiving Temperature (°C) 12 1 5
Salinity (ppt) 0 1 0
Dissolved oxygen (ppm) 9.2 10.0 98
Receiving pH 6.9 7.1 72
Conductivity (xHMOS) 800 850 700
Hardness (ppm as CaCO,) 311 294 292
Alkalinity (ppm as CaCO;) 11 12 14
Residual Chlorine (ppm) Initial: 0.03 0.03 0.03
Final: <0.01 <0.01 <0.01
Ammonia (ppm) 2 1 1

3.2 Test Results

Toxicity test results are summarized in the Executive Summary at the front of this report
and again in Table 4. The results of reference toxicant testing and control responses were
within the expected ranges. In summary, toxicity was observed in the acute data taken at 48
hours for the C. dubia bioassay with a NOEC of 50% effluent for survival and a LC50 of
77% effluent. No significant toxicity was observed in the acute data taken at 48 hours for
the P. promelas bioassay with a NOEC of 100% effluent. Toxicity was observed in the final
results for the chronic C. dubia bioassay with a NOEC of 50% effluent for survival and
reproduction and a LC50 of 73% effluent. It should be noted that this data point is based
on an unusually low female to male ratio. No significant toxicity was observed in the final
results for the chronic P. promelas bioassay with NOECs of 100% effluent for both survival
and growth.

Parametrix, Inc. 5 September 1995
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Table 4. Summary of toxicity test results

Summary of 48-hour results:

Ceriodaphnia dubia Pimephales promelas
Evaluation Survival Survival
NQEC 50% 100%
LOEC >100% >100%
LC50 T1% >100%
Summary of final results:
Ceriodaphnia dubia FPimephales promelas
Evaluation Survival Reproduction Survival Growth
NOEC 50% 50% 100% 100%
LOEC 100% >50% >100% >100%
LC50 73% N/A >100% N/A
Reference
toxicant (LC50) 4 ppb Cu N/A 131 ppb Cu N/A
N/A = Not applicable
Parametrix, Inc. 6 September 1995
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APPENDIX A

DUAL ENDPOINT Ceriodaphnia dubia TOXICITY TEST DATA
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test Number: 571 {x) Chronic { ) Acute hours
Test Date: 22-Aug-95
Source: N. CREEK Test Matertal: EFFZ (%)
Cont. Daily Survival Prop Total Max

Conc Rep No. Sex Start 1 2 3 4 5 6 End Alive Young Young
0.00 D 1 F 1 1 1 1.00 17
0.00D 2 M 1 1 1 1.00
0.00 D 3 F 1 1 1 1.00 15
0.00 D 4 M 1 1 1 1.00
0.00 D 5 F 1 1 T 1.00 17
0.00 D 6 M 1 1 1 1.00
0.00 D 7 M 1 1 1 1.00
g.c0 D 8 F 1 1 1 1.00 15
0.00D 9 M 1 1 1 1.00
0.000 10 M 1 1 0 0.00
6.25 D 1 F 1 1 1 1.00 13
6.25 D 2 F 1 1 0 0.00 "
6.25 D 3 M 1 1 1 1.00
6.25 D 4 M 1 1 1 1.00
6.25 D 5 M 1 1 1 1.00
6.25 D é F 1 1 1 1.00 13
6.25 D 7 M 1 1 1 1.00
6.250 8 F 1 1 T 1.00 18
6.25 D 9 M 1 1 1 1.00
6.25D 10 M 1 1 1 1.00
12.50 D 1 M 1 1 1 1.00
12.50 D 2 M 1 1 1 1.00
12.50 D 3 F 1 1 1 1.00 16
12.50 D 4 F 1 1 1 1.00 19
12.50 D 5 F 1 1 1 1.00 15
12.50 D 6 M 1 1 1 1.00
12.50 D 7 M 1 1 1 1.00
12.50 D 8 M 1 1 1 1.00
12.50 D 9 M 1 1 1 1.00
12.50 0 10 M 1 1 1 1.00
25.00 D 1 M 1 L] 1 1.00
25.00 D 2 M 1 1 1 1.00
25.00 D 3 F 1 1 1 1.00 16
25.00 D 4 F 1 1 1 1.00 20
25.00 D 5 M 1 1 1 1.00
25.00 D ] M 1 1 1 1.00
25.00 D 7 F 1 1 1 1.00 20
25.00 D 8 M 1 1 1 1.00
25.00 D @ F 1 1 1 1.00 21
25.000 10 M 1 1 1 1.00
50.00 D 1 M 1 1 1 1.00
50.00 D 2 M 1 1 1 1.00
50.00 D 3 M 1 1 1 1.00
50.00 D 4 M 1 1 1t 1.00
50.00 D 5 M 1 1 1 1.00
50.00 D ] F 1 1 1 1.00 10
50.00 D 7 | 1 1 1 1.00
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test Number: 571 (x) Chronic ( ) Acute hours
Test Date: 22-Aug-55
Source: N. CREEK Test Material: EFF2 (%)
Cont. Daily Survival Prcp Total Max

Conc Rep No. Sex Start 1 2 3 4 5 6 End Alive Young Young

50.00 D 8 F 1 1 1 1.00
50.00 D 9 M 1 1 1 1.00
50.00p0 10 M 1 1 1 1.00
100.00 D 1 F 1 0 0 o0.00
100.00 D 2 F 1 1 0 0.00
100.00 D 3 F 1 1 0 0.00
100.00 D 4 F 1 0 0 0.00
100.00 D 5 F 1 0 0 0.00
100.60 D 6 F 1 0 0 0.00
100.00 D 7 F 1 Q 0 0.00
100.00 D 8 F 1 0 0 0.00
100.00 D 9 F 1 0 0 0.00
100.00 0 10 F 1 0 0 0.00
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Parametrix Toxicology Laboratory

SC

Test Date: 8/22/93 Test Number: 571
Sample Date: 8/21/95 Test Material: Effluent - Industry %
Species: Ceriocdaphnia dubia Source: N. CREEK
Test Type: Chronic North Creek Amatytical
SUMMARY
End Point Day Transformation Conc #Reps Mean StDev % Surv
Proportion Alive “2 Wo transformation
X 0.000 D 10 1.00 0.000
X 6.250 D 10 1.00 0.000
X 12.500 D 10 1.00 0.000
X 25.000D 10 1.00 0.000
X 50.000 0D 10 1.00 0.000
X 100.000 D 10 .20 .422
Proportion Alive 7 No transformation
X 0.000 D 10 .90 316
X 6.250 D 10 .90 316
X 12.500 D 10 1.00 0.000
X 25.000 D 10 1.00 0.000
X 50.000 D 10 1.00 0.000
100.000 D 10 0.00 0.000
Reproduction Nc transformation
X 0.000 D 4 16.00 1.155
X 6.250 D 4 13.75 2.986
X 12.500 D 3 16.67 2.082
X 25.000 D 4 19.25 2.217
X 50.000 D 2 14.50 6.364
100.000 D 10 0.00 0.000
X = indicates concentrations used in calculations
- HYPOTHESIS TEST -
End Point Day Transformation/Analysis NOEC LOEC TU MSE MSD
Proportion Ative ~Z2 Wo transformation
Fisher Exact 50.000 100.000 2.00
Proportion Alive 7 No transformation
Fisher Exact 50.000 100.000 2.00
Reproduction No transformation
Multiple t-tests w/Bonfe » 50.000 > 50.000 < 2.00 7.889
{ - PROPORTION POINT ESTIMATE -
End Point Day Method P Conc 95% CI TU
Proportion Alive 2
EC 50 7.1 - 1.30
Proportion Alive 7  Spearman-Karber
EC 50 72.621 - 1.38
- GROWTH POINT ESTIMATE -
End Point P IC 95% CI
Reproduction
IC 50 71.726 50.14 - 76.64

OEPA00028360



9/13/95— 9:03 an

TOXIS ANALYSIS SUMMARY

End Point:
Analysis:
Transform:

Tail:

Constant:

Root:

Calculate IC?

GROWTH

Water Flea
Lab Species Test Date Test Material Permit Protocol Test Number
WAPTL CD 8§/22/95 EFF2 (%) N. CREEK EPAF 89 571
Statistics Parameters
PROPORTION
End Point:|PA Proportion Alive
Analysis: |Fisher Exact Auto growth select 1 control
Transform: ([No transformation
Tail: |One—tailed, decreasing
Constant: -.01 Variance: .01
Root: 0.00 Alpha Normality: .01
NOEC: .05
EC/LC Method: S (P,s,G,L,N) Superdunnet: 4000

GR Reproduction

EPA Flowchart Auto growth select

1 control

No transformation
One—tailed, decreasing
—.01 Variance: .01
0.00 Alpha Normality: .01
NOEC: .05
Y (Y,N) IC resamples: 120

Errors/Warnings

Type Number
EC/LC 907

IC 0o

PRCP O

GROW O

Cannot compute confidence limits for Spearman—Karber LC/EC

50
Analysis completed with no errors

Analysis completed with no errors

Analysis completed with no errors

SCOEPA00028361



Inhibition Concentration (ICp) Using Linear Interpolation Analysis
Parametrix Toxicology Laboratory
Species: Ceriodaphnia dubia Test Number: 571

TFest Material: Effluent — Industry (%) Test Date: 8/22/95
Endpoint: Total young

Pooled Proportion
Zoncentration Mean Mean Response
¢.0000 16.0000 16.4000 0.0000
6.2500 13.7500 16.4000 0.0000
12.5000 16.6667 16.4000 0.0000
25.0000 19.2500 16.40060 0.0000
50.0000 14.5000 14.5000 0.1158S
100.0000 0.0000 0.0000 1.0000
- Estimated 95% Confidence Limits
2 Value Concentration Lower Upper
— 50 71.7241 50.138 76.638

~Jote: # bootstrap resamplings = 120
Note: Confidence limit adjustment factor = 1.5
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o
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Spearman—Karber Analysis for EC/LC S0

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia Test Number: 571
Test Material: Effluent — Industry Test Date: 8/22/95
Endpoint: End
Number
Conc Exposed Mortalities
0.00 10 1
6.25 10 1
12.50 10 0
25.00 10 4]
50.00 10 0
100.00 10 10
~ Spearman—Karber EC/LC 50 estimate: 72.621
95% lower confidence: —-1.000
95% upper confidence: —1.000

Untrimmed Spearman—Karber
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9/13/95

TOXIS ANALYSIS SUMMARY

Ceriodaphnia Proportion Alive Day 7
Lab Species Date Test Material Permit Protocol Test Number
WAPTI, cD 8/22/95 EFF2 (%) N. CREEK EPAF 89 571

Fisher Exact Auto growth select 1 control
Prop.
Transformation Conc Alive P
No transformation
X 0.00D .90
X 6.25D .90 1.000
X 12.50D 1.00 1.000
X 25.00D 1.00 1.000
X 50.0CD 1.00 1.000
. 100.00D 0.00 . 000
NOEC LOEC TU Alpha Tail Based on
50 100 2 .05 One—sided Fisher Exact

L S,
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9/13/95

TOXIS ANALYSIS SUMMARY

Ceriodaphnia Reproduction
Lab Species Date Test Material Permit Protocel Test Number
WAPTL CcD 8/22/95 EFF2 (%) N. CREEK EPAF 89 571

EPA Flowchart Auto growth select

1 control

Conc Mean SD N T
Data transformation: No transformation
X 0.00D 16.00 1.155 4
X 6.25D 13.75 2.986 4 1.133
X 12.50D i16.67 2.082 3 —. 312
X 25.00D 19.25 2.217 4 —1.636
X 50.00D 14.50 6.364 2 .617
100.00D 0.00 0.000 10
_ NOEC LOEC TU Alpha Tail Based on Critical T
__I>s0 >50 <2 .05 One—sided Bonferroni T 2.561
— MSD %
Bonferroni T Test: Reduction
- MSE from Control Critical T
- 7.8888 31.7894 2.561
— |Shapiro—Wilk Test for Normality: Alpha W Cutoff W Normal?
- .01 .9708593 .851 Yes
"~ |Bartlett Test for Equal Variance: Alpha B P(B) Equal Vvar?
_ .01 9.1395 .05770 Yes
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APPENDIX B

DUAL ENDPOINT Pimephales promelas TOXICITY TEST DATA
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Parametrix, Inc.
3808 Lake Washington Blvd
Kirkland, WA 98033

CHRONIC FATHEAD DAILY MONITORING

1 2 3.
Sample £ T el Collection Dates </ 2/ %23 >
Source 7"&7‘,%1 ANCA Y i 224 Test Dates ‘f/’/-?:’;’ 7S L 5!27 7

Day 0 Day1 Day2 Day3 Day4 Days Dayé/ Day’iﬂ Day 8
Temp (°C) 25 15 25 5 L3 25 Z> 79

pH
Cone. {Rep. | Initial | Initial Final | Initial Final | Initial Final | Initial Final | Initial Final | Initial Final | Initial Finai | Initial Final | Initial Final
Controt $j 18) (vl 729 129 | 7917979 (7% ¥d¢ 119 |78 |77 7.1
6250 gy &1 w079 (78 (791791349 [ 77 ] 60 128 |78 177 1.9
(257 $0 | 3 \¥0 (78 |78 |79 | 7&13¢ |3} 129 1Z% |y7 |T¢& 1.8
255, | [ 79179 (%o lye (7€ |77 77133 135 179127 [77 176 7.6
YA T1l1e 19177 {7z 1F6 176 lde (34 178 176 (70 |74 7.9
1200 To172 (7270022 [T0 [ 72120 3¢ {74 121 [72[71 1.3
Dissolved Oxygen (mg/L)

Initial | Initial Final | Initial Final | Initial Final | Initial ﬁnal Initial Final | Initial Final | Initial Finai | Initial Final | Initiai Final
Control 174 [7pl24 125 (72 |76 751349 (b 196 1723 {7, 170 2.0
o257 T4 [T 179 134 [ T6 72430 |CF 176 |22 |78 |7 Y
(77, 7% [kt {75 (74 [ 76| T2+ [T (57 (26 |7, |70 A
L5 7% | 27034 (99 120 | Tb| 7234 {et [F€ (20 |76 |70 )
AL T B 7¢ Dz 76 72104 ey |25 (&9 |74 164 bb
oA o 106119179 1735 | Tl T 1% {64 12,94 169 | 7¢ |64 b.b

Specific Conductivity (uS)

Initial
Control 295
100% qd50 ; :
lnitials L %5 162 | BE g | g | SBISG | DK | o | g | 721 | s i/ﬂélﬁ’y{ lpe |ge | | | |
Date L422] 8 125 Yoo | %o | %l ['8fer V6l !,‘,;/w |8/2418fal8l29] | | |

] ] v S T T T T "

. 100% Effluent
Control 1st Delivery 2nd Delivery 3rd Delivery

Hardness 5[0 3// ZC/#' 292
Allcalinity 25 | 12 /4
Chlorine (total residual) ~ 0-03 /<00l (0% ,L<O-o/ 0-032 /<O-0/
Ammonia (mg/L) / 2 / /
NT = Not Taken

Shading respresents areas for which data collection is not required.

%,

—_— - - — e - - U e e e e e e - - - — e s e -
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. 1 2 3
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test Number: 572 (Xx) Chronic ( ) Acute hours
Test Date: 22-Aug-95
Source: N. CREEK Test Material: EFF2 (%)
T Cont. Daily Survival Prop Weight
Conc Rep No. Start 1 2 3 4 5 6 End Alive [Fish
0.00 D 1 10 10 10 1.00 .38000
0.00 D 2 10 10 10 1.00 .36000
0.00 D 3 10 10 7 .70 .37000
0.00 D 4 10 10 5 .50 .44000
6.25 D 1 10 10 10 1.00 .44000
6.25 D 2 10 10 10 1.00 .30000
6.25 D 3 10 10 10 1.00 .35000
6.25 D 4 10 10 2 .20 . 74000
12.50 D 1 10 10 0 1.00 .46000
12.50 D 2 10 10 0  1.00 .38000
12.50 D 3 10 10 10 1.00 .40000
12.50 D 4 10 10 10 1.00 .41000
25.00 D 1 10 10 10 1.00 .45000
25.00 D 2 10 10 10  1.00 .36000
25.00 D 3 10 9 8 .80 44000
25.00 b 4 10 10 10  1.00 .42000
50.00 D 1 10 10 10  1.00 .40000
50.00 D 2 10 9 9 .50 .40000
50.00 © 3 10 10 10 1.00 .40000
56.00 D 4 10 10 10 1.00 .40000
100.00 D 1 10 10 10 1.00 .45000
100.00 D 2 10 10 9 .90 44000
100.00 D 3 10 10 10 1.00 .39000
100.00 D 4 10 10 9 .90 .44000
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Parametrix Toxicolegy Laboratory
Test Date: 8/22/95 Test Number: 572
Sample Date: 8/21/95 Test Material: Effluent - Industry %
Species: Pimephales promelas Source: N. CREEK
Test Type: Chronic North Creek Amalytical
[ SUMMARY
End Point Day Transformation Conc #Reps Mean StDev % surv
Proportion Alive ~2 Arc sine sqrt W/ adj.
X 0.000 D 4 1.41 0.000
X 6.250 D 4 1.41 0.000
X 12.500 D 4 1.41 0.000
X 25.000D 4 1.37 .081
X 50.000 D 4 1.37 .081
X 100.000 D 4 1.41 0.000
Proportion Alive 2 No transformation
0.000 D 4 1.00 0.000
6.250 D 4 1.00 0.000
12.500 D 4 1.00 0.000
25.000 D 4 .98 .050
50.000 D 4 .98 .050
100.00C D 4 1.00 0.000
Proportion Alive 7 Arc sine sqgrt w/ adj.
X 0.000 D 4 1.15 314
X 6.250 D 4 1.17 474
X 12.500 0 4 1.41 0.000
X 25.000 D 4 1.34 .152
X 50.000 D 4 1.37 .081
X 100.000 D 4 1.33 .094
Proportion Alive 7 No transformation
0.000 D 4 .80 .245
6.250 D 4 .80 .400
12.500 D 4 1.00 0.000
25.000 D 4 .95 -100
50.000 D 4 .98 .050
100.000 D 4 .95 .058
Weight No transformation
X 0.000 D 4 .39 .036
X 6.250 D 4 46 197
X 12.500 0 4 .41 .034
X 25.000 D 4 .42 040
X 50.000 0D 4 .40 0.000
X 100.000 D 4 43 .027
X = indicates concentrations used in calculations
- HYPOTHESIS TEST -
End Point Day Transformation/Analysis NOEC LCEC Ty MSE MSD
Proportion Alive T2 Arc sire sgrt w/ adj- ;
Steel many-one rank test{>109.000 >100.000 < 1.00 .002
N,
Proportion Alive 7 Arc sine sqrt w/ adj. 55&/
Steel many-one rank test »100.000 »>100.000 < 1.00 .060
Weight No transformation
Steel many-one rank test >100.000 >100.000 < 1.00 007
e
- PROPORTION POINT ESTIMATE -
End Point Day Method P Conc 95% Cl TU
Proportion Alive —Z Probit
. EC 25 > 100.000 - < 1.00
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9/06/95— 3:46 pm TOXIS ANALYSIS SUMMARY

IFish Larvae

Lab Species Test Date Test Material Permit Protocol Test Number
WAPTL PP 8/22/95 EFF2 (%) N. CREEK EPAF 89 572
! Statistics Parameters
PROPORTION
End Point:|PA Proportion Alive
Analysis: |EPA Flowchart Auto growth select 1 control
Transform: |Arc sine square root w/ Bartlett adj.
Tail: |One~tailed, decreasing
Constant: —.01 Variance: .01
Root:| —1.0@.. Alpha Normality: .01
T NOEC: .05
EC/LC Method: P (p,s,G,L,N) Superdunnet: 4000
GROWTH
_ End Point:|GW Weight
Analysis: |EPA Flowchart Auto growth select 1 control
— Transform: |No transformation
Tail: |One—tailed, decreasing
- Constant: —-.01 Variance: .01
. Root: 0.00 Alpha Normality: .01
NOEC: .05
“Calculate IC? Y (Y N) IC resamples: 120

Errors/Warnings

Type Number

EC/LC 68 Proportion of responses at all doses <= proportion of
— responses for the control

IC 71 No linear interpolation estimate can be calculated — none
- of thRe group response means < 100-p % of the control
N response me

PROP O Analysis completed with no errors

GROW O Analysis completed with no errors
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9/06/95

TOXIS ANALYSIS SUMMARY

Fish Larvae

Proportion Alive

Day 7

Lab Species Date Test Material Permit Protocol Test Number
WAPTL PP 8/22/95 EFF2 (%) N. CREEK EPAF 89 572
|
EPA Flowchart Auto growth select 1 control
Sum of
Conc Mean SD N T Ranks
Data transformation: Arc sine sqrt w/ adj.
X 0.00D 1.15 .314 4
X 6.25D 1.17 .474 4 —.143 19.000
X 12.50D 1.41 0.000 4 -1.508 22.000
X 25.00D 1.34 .152 4 —-1.069 21.000
X 50.00D 1.37 .081 4 —-1.273 21.000
X 100.00D 1.33 .094 4 —1.038 20.000
Data transformation: No transformation
0.00D .80 . 245 4
6.25D .80 .400 4 —.143 19.000
12.50D 1.00 0.000 4 -1.508 22.000
25.00D .95 .100 4 —1.069 21.000
50.00D .98 .050 4 —-1.273 21.000
B 100.00D "~-‘_T95 .058 4 -1.038 20.000
NOEC LOEC TU Alpha Tail Based on Critical Sum of Ran
>100 >100 <1 .05 One—sided Steel 10
MSD %
Dunnett Test: Reduction
MSE from Control  Critical T
.06034 46.4475 2.41
Shapiro—Wilk Test for Normality: Alpha W Cutoff W Normal?
.01 .855494 .884 No
Bartlett Test for Equal Variance: Alpha B P(B) Equal Var?
.01 9999 0 No
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9/06/95

TOXIS ANALYSIS SUMMARY

Fish Larvae

Weight

Lab Species Date Test Material Permit Protocel Test Number
WAPTL PP 8/22/95 EFF2 (%) N. CREEK EPAF 89 572
EPA Flowchart Auto growth select 1 control
Sum of
Conc Mean SD N T Ranks
Data transformation: No transformation
X 0.00D 4e39 .036 4
X 6.25D .46 .197 4 -1.161 17.500
X 12.50D .41 .034 4 —.415 22.500
X 25.00D .42 .040 4 —-.497 21.000
X 50.00D .40 0.000 4 —. 207 22.000
X 100.00CD .43 .027 4 —.705 24.000
NOEC LOEC TU Alpha Tail Based on Critical Sum of Ran
>100 >100 <1 .05 One—sided Steel 10
i
B MSD %
Dunnett Test: Reduction
MSE from Control Critical T
.00727 37.5034 2.41
Shapiro—Wilk Test for Normality: Alpha W Cutoff W Normal?
.01 . 755818 .884 No
Bartlett Test for Equal Variance: Alpha B P (B) Equal Vvar?
.01 9999 0 No
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APPENDIX C

REFERENCE TOXICANT DATA
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Parametrix Toxicology Laboratery

T

HATER FLEA TEST DATA

Test Nunber: REFTOX18S ( ) Chronic (x) Acute 48 hours
Test Date: 2-Aug-95
Source: REF Test Material: CUSO (ug/l)
Cont. Daily Survival Prop Totat Max

Conc Rep WNo. Sex Start 1 2 3 4 5 & End Alive Young Young

0.00 D 1 F L 4 .80
g.00 D 2 F 5 5 1.c0
2.50 D 1 F 5 3 .60
2.50 0 2 F 5 3 .50
5.00 D 1 F 5 1 .20
5.00 0 2 F 5 2 .50
10.00 D 1 F 3 1 .20
10.00 D 2 F 5 9 0.0¢
20.00 D 1 F 5 ¢ g.00
20.00 o 2 F 5 0 0.00
40.00 D 1 F 5 0 0.00
40.00 D 2 F -] 0 g.00
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Parametrix Toxicology Laboratory

Test Date:  8/02/95 Test Number: REFTOX185
Sample Date: Test Matarial: Copper sulfate ug/L
Species: Cericdaphnia dubia Source: REF
Test Type: Acute - 48 hours Reference Toxicant
SUMMARY
End Point Day Transformation Conc #Reps Hean StDev X Surv
Proportion Alive TZ Arc sine sqrt W/ adj.
X 0.000 D 2 1.3 .168
X 2.500 D 2 .89 0.000
X 5.000 D 2 b7 .299
X 10.000 D 2 34 .168
20.000 O 2 .23 0.000
40.000 O 2 .23 0.coo
Proportion Alive 2 Mo transformation
0.00C D 2 .90 141
2.500 D 2 .60 0.000
5.000 D 2 .40 .283
10.000 & 2 .10 141
20.000 © 2 0.00 0.000
40.000 D 2 0.00 0.000

X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

End Point . Day Transformation/Analysis NCEC LOEC TU MSE HSD
Proportion Alive 2 Arc sine sqrt w/ adj.
Dunnett + t-test .024
L - PROPORTION POINT ESTIMATE -
End Point Day Method P Conc 95% Ct TU
Proportion Alive T2 Probit
EC 50 3.955 1.486 - 6.19
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8/21/95-12:10 pm TOXIS ANALYSIS SUMMARY

lWater Flea

i

Lab

Species Test Date Test Material Permit

Protocol Test Number

WAPTL

cD 8/02/95 CUSO (ug/1) REF

EPAA 91 REFT0X185

Statistics Parameters

PROPCRTION

End Point:|PA Proportion Alive
Analysis: | EPA Flowchart (Chronic and Acute) 1 control
Transform: [Arc sine square root w/ Bartlett adj.
Tail: |One—~tailed, decreasing
Constant: -.01 Variance: .01
Root:| -=1.00 Alpha Normality: .01
NQEC: .05
EC/LC Method: F (P,s5,G,L,N) Superdunnet: 4000
GROWTH
End Point:|GR Reproduction
Analysis:|No Analysis
— Transform:
Tail:
- Constant: .01 Variance: .01
_ Root: Alpha Normality: .01
NOQEC: .05
—Calculate IC? N (¥, ,N) IC resamples: 120
TJ Errors/Warnings
— Type Number
~ EC/IC © Analysis completed with no errors
PROP 44 Not enough replication for Steel test
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Probit Analysis For EC/LC
Parametrix Toxicology Laboratory
Species: Ceriodaphnia dubia Test Number: REFTOX185

Test Material: Copper sulfate (ug/l) Test Date: 8/02/95
Endpoint: Prop

Proportion

Observed Responding Predicted

Number Number Proportion Adjusted for Proportion

Conc. Exposed Resp. Responding Controls Responding
Control 10 1 0.1cQ0 0.0000 0.1065
2.5000 10 4 0.4000 0.3282 0.2694
5.0Q000 10 6 0.6000 0.5521 0.6234
10.0000 10 9 0.90Q00 0.8880 0.8931
20.0000 1Q 10 1.0000 1.0000 0.9851
40.0000 10 10 1.0000 1.0000 0.99390

Chi—square for heterogeneity (calculated) = 0.44°9
Probability(Chi—square > 0.44%8) = 0.92995
95% Confidence Limits

Parameter Estimate Std. Err. Lower Upper
Intercept 3.157347 0.806295 1.577008 4.737685
~Slope 3.085953 1.022938 1.080994 5.090912
~ spontaneocus 0.106898 0.097139 —~0.083495 0.297291

—-Response Rate

“Regression equation is:
probit(adjusted prop. resp.) = intercept + slope*log(10) Concentration

Estimated LC/EC values

_ Exposure 95% Confidence Limits
Point Conc. Lower Upper
50.00 3.955 1.463 6.189
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H-O0H D

Plot of adjusted probits and predicted regression line

| 1 1 ! ! L

0.081 0.319 0.557 0.796 1.034 1.272

Log(10) Cocncentration

SCO

0.997

0.988

0.966

0.918

0.829

0.696

0.529

0.357

0.210

0.107

0.046

0.017

0.005

0.001
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test Number: REFTOX197 ( ) Chronic (x) Acute 48 hours
Test Date: 24-Aug-95
Source: REF Test Material: CUSO (ug/1)
Cont. baily Survival Prop Weight
Conc Rep No. Start 1 2 3 4 5 6 End Alive /Fish
Q.00 D 1 5 5 1.00
0.00 O 2 5 5 1.00
25.00 D 1 5 5 1.00
25.00 D 2 5 4 .80
50.00 D 1 5 5 1.00
50.00 D 2 5 4 .80
100.00 D 1 5 4 .80
100.00 O 2 5 2 .40
200.00 D . .1 5 2 .40
200.00 D 2~ 5 3 .60
400.00 D 1 5 0 0.00
400.00 D 2 5 a 0.00
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Test Date:  8/24/95

Parametrix

Toxicolegy Laboratory

Test Number:

REFTOX1

97

Sample Date: 8/24/95 Test Material: Copper sulfate ug/ L
Species: Pimephales promelas Source: REF
Test Type: Acute - 48 hours Reference Toxicant
SUMMARY
End Point Day Transformation Cong #Reps Mean StDev % Surv
Proportion Alive "2 Arc sine sqrt w/ adj.
X 0.000 D 2 1.35 0.000
X 25.000 D 2 1.23 .168
X 50.000 D 2 1.23 .168
X 100.00C D 2 .90 .299
X 200.000 O 2 79 .142
400.000 D 2 .23 0.000
Proportion Alive 2 No transformation
0.000 D 2 1.00 0.000
25.000 D 2 .90 2141
50.000 D 2 .90 141
100.000 D 2 .60 .283
e 200.000 D 2 .50 .141
: 400,000 D 2 0.00 0.000

X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

End Point Day Transformation/Analysis NOEC LOEC TU MSE MSD
Proportion Alive 2 Rre sine sqrt w/ adj.
Dunnett + t-test .028
- PROPORTION POINT ESTIMATE -
End Point Day Method P Conc 95% CI TU
Proportion Ative —2 |Probit

EC 50 131.104 85.97 - 212.57

SCOEPA000283
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9/06/95— 3:23 p

m TOXIS ANALYSIS SUMMARY

Fish Larvae

Lab Specie

s Test Date Test Material Permit

Protocol Test Number

WAPTL PP

8/24/95 CUSO (ug/1) REF EPAA 91

REFTOX197

. Statistics Parameters

PROPORTION

End Point:

PA Proportion Alive

Analysis: |EPA Flowchart (Chronic and Acute) 1 control
Transform: [Arc sine square root w/ Bartlett adj.
Tail:|One-tailed, decreasing
Constant: —-.01 Variance: .01
Root:| -1.00 Alpha Normality: .01
NOEC: .05
EC/LC Method: F (P,S5,G,L,N) Superdunnet: 4000
GROWTH
End Point: |CGW Weight
Analysis:|No Analysis
Transform:
Tail:
Constant: .01 Variance: .01
Root: Alpha Normality: .01
) NOEC: .05
Calculate IC? N (Y,N) - IC resamples: 120

Errors/Warnings

Type Number
EC/LC 0
PROP 44 N

Analysis completed with no errors

ot enough replication for Steel test

e [ S U SV S U U R p——
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Plot of adjusted probits and predicted regression line

(e}
P
7.7F 4 0.997 r
(o]
p
7.3} . 41 0.988 o
. r
- t
6.8} . {1 0.966 i
. o]
- n
6.4} { 0.918
. R
- e
6.0} . . 4 0.829 s
o . P
Q
5.5} . 4 0.696 n
. s
. e
5.1} o { 0.529
X 0.
4.6} o, . 4 0.357
4.2+ . 4 0.210
3.8¢+ o . o 4 0.107
3.3} . {1 0.046
2.9+ . 4 0.017
2.4} 4 0.005
2.0} 1 0.001
! L [ | 1 i 1
1.161 = 1.463 1.765 2.067 2.369 2.672 2.974
~i.. . LOg(1l0) Concentration
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APPENDIX D

CHAIN OF CUSTODY FORMS AND
INITIAL WATER QUALITY PARAMETERS
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INITIAL WATER QUALITY PARAMETERS

source: PS5 08259~ | Parametis, e
| cuent:  NCA  Resveron e ot 6003
JOB NO.:
SAMPLE #1 SAMPLE #2 SAMPLE #3

DATE SAMPLE COLLECTED: _3/2(/45  DATE SAMPLE COLLECTED: _¥/23/94  DATE SAMPLE COLLECTED: _/15/4%

i
| P
5 DATE SAMPLE RECEIVED: ~_2/22/“1  DATE SAMPLE RECEIVED: _§ /l:,’: /95 DATE SAMPLERECEIVED: _&/2¢/45

TEMPERATURE: |2 TEMPERATURE: TEMPERATURE:
; SALINITY: O SALINITY: | SALINITY: O
| DISSOLVED OXYGEN (mg/L): 91 DISSOLVED OXYGEN (mgry: 0.0 DISSOLVED OXYGEN (mg/L): 9.2
pH A S T+ i 1.2
i ~ CONDUCTIVITY (uS): 98] CONDUCTIVITY (uS): 350 CONDUCTIVITY (uS): 7100
HARDNESS (mg/L. CaCO3): il ¢ HARDNESS (mg/L CaCO3): )7 N HARDNESS (mg/L CacO3): 29 M7
| ALKALINITY (mg/L CaCO3): a] | P aukaLNITY (mgiL cacod): [ ’L} U ALKALINITY (mg/L. Caco3y: )4
. o Q.G (. O
4 RESIDUAL CHLORINE (ppmy e~ 7 e f ¢oc| RESIDUAL CHLORINE (ppm): :; <001 RESIDUAL CHLORINE (ppm): 317 @ 05(
E AMMONIA (ppm): 2 AMMONIA (ppm): ‘ AMMONIA (ppm): ‘
1 INITIALS: N.vt INITIALS: 2R (ﬁ 0 INITIALS: A
NT=Not taken
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V] o TR
CReEK
ANALYTICAL

I

- ——

—
—
[ravrarnry

il

—a
A ——

QANMIPLLED

1
'bR]d‘lN’A‘i']NG

10227

Lo
FROM:

I * n t_\v,culuc M. DPIIG VL. DUUIEIE. YA JOUNL=YIUd 14100 RO~ Tan qna.‘?"|
uasr} 3 Mongomery, suite I, a’p(')kane, WA 992u0-4/79 (3UY) 924-9200 PAX '5:55:;.9290
9405 S.W. Nimbus Avenue, Beaveston, OR 97008-7132 (503) 643-9200 PAX 644-2202 ><

SUBCONTRACTING CHAIN OF CUSTODY REPORT

1

(4

suscontracTOR: Tarmmetn'y  Tuc. REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTH CREEK: - 75~
, y
ADDRESS: 5803 J ko psshineton Bhd NE H/)/;)@rzz/ /,é/mggj NEXT BUSINESS DAY RUSH
Kirklanot, ()4 98 g 33 INVOICE IN DUPLICATE WITH CHAIN TO; 2 BUSINESS DAY RUSH
7/
NCA BOTHELL, ATTN: ACCOUNTS PAYABLE |3 BUSINESS DAY RUSH
PHONE: BAX: P.0. NUMBER: ' 5 BUSINESS DAY RUSH
NCA PROJECT NUMBER: P 58 257 Analysis 10 BUSINESS DAY STANDARDY
S~ 1
Request:
SUBCONTRACTO!
NORTH CREEK SAMPLING MATRIX| #OF . COMMENTS & SAMPLE
SAMPLE NUMBER DATE / TIME | (W,5,0) | CONT. PRESERVATIVES USED NUMBER
. P508259-! g295 | |1 | X e
) O PAYMENT Wit
. BE MADE UNLESS
4 | NCA ClO.C. IS
5. ATTAGHED |TO INVUIGE
6.
1.
9
8,
9,
10,
RELINQUISHED BY: S 2 ( st pate: 8-2/9D  |recevEDBY: Dyey Hodar DATE: B/¢HAT
FIRM: NORTH CREEK ANALYTICAL Inc. / ™E: /3950 PIRM: Pasooned %, T, TIME: 110D
RELINQUISHED BY: DATE: RECEIVED BY: DATE;
FIRM: TIME: ' FIRM: TIME:
ADDITIONAL REMARKS: “Dyaf el'w//h‘nf‘- acute andl olronic: TAW EPA /600/Y-33 00! and
Ceredophna diebia = Zat fotcl Aueacre) EPAL a0 -027 pace ) or |
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= ——"I'E [ I I I SA{““"‘]ES ( | 18937 "™l Ayt CNGE; TR 10L T ell, YT 78011 7T (20 TOUT92¢7 TAX 4T TR .
. = iy ORIGINATING East l)“‘ﬁ‘ Montgomery, Suite B, Spokane, WA 959206-4779 (509) 924-9200 FAX 99‘%290
; == C zK FROM: L 'S.W. Nimbus Avenue, Beaverlon, OR 97008-7132 (503) 643-9200 FAX( - .202
- =EEANALYTICAL ‘ -

- " SUBCONTRACTING CHAIN OF CUSTODY REPORT

SUBCONTRACTOR: 7 iy REPORT RESULTS ATTN. T0; DATE RESULTS DUE NORTH CREEK: 5~ I0~9 5
ADDRESS: Cindy  Hetriek NEXT BUSINESS DAY RUSH
INVOICE 1{l DUPLICATE WITH CHAIN TO: 2 BUSINESS DAY RUSH
NCA BOTHELL, ATTN; ACCOUNTS PAYABLE |3 BUSINESS DAY RUSH
PHONE: FAX: P.0. NUMBER: ~ 5 BUSINESS DAY RUSH
NCA PROJECT NUMBER: ?503‘ 785 Analysis / 10 BUSINESS DAY STANDARD
l Request:
‘ SUBCONTRACTOR
i NORTH CREEK SAMPLING |MATRIX| #OF : COMMENTS & SAMPLE
SAMPLE NUMBER DATE / TIME | (W,5.,0) | CONT. . PRESERVATIVES USED NUMBER
1?505233 "/ 2723/@50?‘% L() / Y palgn de—n 1= A AL |
) NO PAVMENT WILE
, HE MADLE ONLCESS
. NCAT[OC1S
A . ATTAGHED TO_|N\{_£)_IUt
6.
:
| 7.
e
9,
L e .
RELINQUSHED BY: _znaz Ml % DATE: B/23/95 RECEIVED BY: &bzz@nw{;wf”/ O/F vate: CLR4-/75
FIRM: NORTH CREEK ANALYTICAL Inc. - TIME: /Y90 FRM: s 01 0777 ¢~ ™™g /OO0
RELINQUISHED BY: | DATE: RECEIVED BY: DATE:
FIRM: \ TIME: o |FRMe TIME:
ADDITIONAL REMARKS: Duaf &l point - acute aud o fzv re) TAL EBAS GOV H-87/00) anof
Re: thacker Siltronics - P 3, EPA /60040027 PAGE OF
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- e T }_,E [ I 1 ) S -7 ES | } 189( “_”_i.‘i‘h Al INE  le 10, hell, ... J80F. .3 (2L., .S192e. LAXC w92 |
___—"__E pEN o e  ORIGINATING East .. .15 Montgomery, Suite B, Spokane, WA 992064779 (509) 924-9200 FAX™>.+4-9290| }
__-E.-:'_E_: CR E:EH( FROM: 9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202| X '

SUBCONTRACTING CHAIN OF CUSTODY REPORT

.2 ,

SUBCONTRACTOR: | A mmgyl’j/‘ 1Y REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTH cReef -/-75
ADDRESS: Cowdy  Hetrick NEXT BUSINESS DAY RUSH

INVOICE IN DUPLICATE WITH CHAIN TO: 2 BUSINESS DAY RUSH

NCA BOTHELL, ATTN: ACCOUNTS PAYABLE |3 BUSINESS DAY RUSH
PHONE: FAX: P.0. NUMBER: 5 BUSINESS DAY RUSH
NCA PROJECT NUMBER: PO 0B 33 3 Analysis 10 BUSINESS DAY s,%ﬁmn ‘/

(_.__a—/,
Request:
. SUBCONTRACTOR
NORTH CREEK SAMPLING |MATRIX| #OF COMMENTS & SAMPLE
SAMPLE NUMBER DATE / TIME | (W.,5,0) | cONT. PRESERVATIVES USED NUMBER

L. 908333 -/ 8595 ) || X e
) NO PAYMENT WICE
3 - TE MADE UNCESS
4 k CA\ C -O . C . I b
; . ATTAGHIED [TO TNVOICE
6.
7 @
8.
9,
10, e
RELINQUISHED BY: _zq Mk ZZt/Zf DATES. 25 -95 RECEIVED BY: > Holoo DATE: B/26/1%
FIRM: NORTH CREEK ANALYTICAL Inc. TIME: 4200 FIRM: Posametriv, Tac TIME: (30
RELINQUISHED BY: DATE: RECEIVED BY: DATE:
FIRM: TIME: FIRM: TIME:
ADDITIONAL REMARKS: l ) )
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BIOASSAY REPORT
48-HOUR DEFINITIVE BIOASSAYS
Conducted March 21 through 23, 1995

and April 4 through 6, 1995

Prepared for

WACKER SILTRONICS
PORTLAND, OREGON

Prepared by

CH2M HILL
2300 NW Walnut Boulevard
Corvallis, Oregon 97330

April 25, 1995
Lab ID Nos. C01364, C01376
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INTRODUCTION

CH2M HILL conducted abbreviated acute definitive tests using the water flea (Ceriodaphnia
dubia) on samples provided by Wacker Siltronics, Portland, Oregon. The tests were conducted
from March 21 through 23, 1995 and April 4 through 6, 1995. The acute testing was performed
as part of a Toxicity Identification Evaluation Study.

METHODS AND MATERIALS
TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber C., et. al. (1991); EPA/600/4-90/027F,
and Methods for Aquatic Toxicity Identification Evaluations: Phase I Toxicity Characterization
Procedures, (1991); EPA 600/6-91/003.

TEST ORGANISMS

The Ceriodaphnia dubia used in the acute tests were obtained from CH2M HILL's in-house
cultures and were less than 24 hours old at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the EPA (1991). All test
organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1991),
with a total hardness and alkalinity of 88, 86 and 72, 68 mg/l as CaCQ,, respectively, and a pH of
6.8, 7.8. '

TEST CONCENTRATIONS

The concentrations tested in the March 21, 1995 acute test were 3, 10, 33, 66, and 100 percent
effluent with dilution water for the control. The concentrations were run in duplicate with 5
organisms per replicate. The concentrations tested in the April 4, 1995 acute test were 3, 10, 17,
33, 66, and 100 percent effluent with dilution water for the control. An extra 50 and 100 percent
effluent concentrations were performed at 25°C. The concentrations were run in quadruplicate
with 5 organisms per replicate.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on March 20, and April 3, 1995 and delivered
to CH2M HILL's Corvallis Aquatic Toxicology Laboratory by UPS. The samples were stored in

- the dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample

collection is provided in Appendix C.

PP
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SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 pim net and temperature adjusted prior
to test initiation.

MONITORING OF BIOASSAYS

The acute tests were monitored at test inmitiation for pH, hardness, alkalinity, conductivity,
ammonia and dissolved oxygen in the 100 percent concentration, and every 24 hours thereafter
for mortality. Temperature was monitored continuously throughout the 48-hour test periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia acute test included survival over the 48-
hour exposure period. The statistical analyses performed were those outlined in Short-Term
Methods for Estimating the Acute Toxicity of Effluent and Receiving Waters to Freshwater
Organisms and Marine Organisms, EPA/600/4-90/027F, using Toxcalc version 5.

RESULTS AND DISCUSSION
ACUTE BIOASSAYS
The raw data sheets are presented in Appendix A and the results are summarized in Tables 1 and

2. The March 21, 1995 test resulted in 50 percent survival in the 100 percent effluent. The acute
NOEC was 66 percent effluent.

Table 1
Summary of Results March 21, 1995
Ceriodaphnia dubia
Percent Survival

Concentration 0 hr 24 hr 48 hr
Control 100 100 100
3 . 100 100 100

10 100 100 100

33 100 100 80
66 100 100 100

100 100 90 50

2

-— [ — = - e e S e e e e ——
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The results of the April 4, 1995 test showed 20 percent survival in the 100 percent effluent at 20°
C. The LC50 was 56.6 percent effluent. The acute NOEC was 33 percent effluent. The sample
tested at 25°C resulted in 5 percent survival in the 100 percent effluent.

Table 2
Summary of Results April 4, 1994
- Ceriodaphnia dubia
Percent Survival

Concentration 0 hr 24 hr 48 hr
- Control 100 100 100
3 100 100 100
10 100 100 100
17 100 100 100

33 100 100 80

- 66 100 | 100 35

_ 100 100 90 20

50 (25°C) 100 | 100 25

100 (25°C) 100 70 5

- Test temperatures remained in the range of 20£1°C. The tests proceeded without interruption or
incidence that could have affected test results.

- REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in March indicate
. that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1991). The LCs, value and Control Chart limits are listed in the table below. The data
sheets for the reference toxicant tests are provided in Appendix B.

—

— Table 3
Reference Toxicant Tests
Species LC,, (g/L) Control chart limits
Ceriodaphnia dubia 1.8 1.6to3.1g/L
3
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RAW DATA SHEETS
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S I ] { I oo | O I 7 | \ ' !
#H[]| TOXICITY TEST SURVIVAL AND WATER QUALITY DATA
Client Weeckor Siftroncs Test Initiation: Date _ 8- /-9¢ Time {336 Test Termination: Date > 2+7-9 3~ Time _©%/ 5
Address 7Aoo Inwj‘ St Technician _Sed-
s "‘q“"‘s‘. oA Test Species/ID _(lrtodaphie dodoa I (4«59 /
S N WY 2 '
Contact Mo Berdcw 4'FC«L‘3E Crio d MYL'“"" J / I
Sample Information Test Species D# D # D # D #
Sample Cotlected Total Resioual Hardners | oy |__Information Cd 481 ¢y 46
D Chlorine (mg/l) |Dechlorinated]  Salinity mgl as mg/l as )
Mumber Dato Time |8, /e, | (¥es or o) erY) CaCO, cacoy [ Age or Size 224 A LY A
Cor36d |23 a5] ov)s 0.4/, No 244 | 2o Loading Rate _ —
/ Test Container Size TS il DS m (
Coiz7e }-3-95|6%20 fp.06/ Mo /g 5% Test Volume /5 /5wl
/ Feeding: Type Moz 9 g,
/ Amount _
/ Aeration: Began ‘
Amount LINE Lodina .
/ — -
/ Dilution Water ID # G0 = Ns)
/ Acclimation Period — —_—
/ Test Location oy # oy
/ Condition of Survivors
/
/
/ Comments
/
/
Hardness Alkalinity
Dilution Water Source D # 'gggg: ‘é‘ggg;
[F//L\. // qL’)ﬁ %% 7;\
e Cr 1o I L€ Water Quality Meters Used/ID #
,,,,,, Dissolved Oxygen / pH / Temperature
Conductivity / Rafractometer Other
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S S RS B (R S S
CHAFHIlL FRESHWATER TOXICITY T

O O
EST SURVIVAL AND WATER QUALITY DATA

[

Client Weaekar  Solhceaes Beginning, Date _ >-2/ -G Time _s32:30
Sample Descripion _De 1 - Tabiad Toxies Ly Test Ending, Date S-23 -5 Time
0 e, Tochnician Chr S35 24hr_+s  48hr _T5  72hr 96 hr
Test Species Cevipdeghin e dibg 0¥ _Cof Y5 “I Time Chri3%c 24hr /373, d48hr vy~ 72hr 96 hr
Cone Test Number of Live Organisms Disolved Oxygen (mg/) pH Temperature(°C) Conductivity {umohs/cm)
or Container ;
Percer | Number | o | 24{ aa 1 72 los | 0 | 24] a8 {72 |96 | o | 24| a8 f 72 {96 | 0 | 24 a8 {72 Yos | o | 24| 48 |72 o6
C»um’irg\ /li 5 5 5 Y 20 o
3 s 15 18
3/ 1 A I
s 1518
lo /. A NN E
6 S 1515
3 / 5 5 5
3 s |5 |3 \
e/ 4 2 1S )sls
= g 5 5
IOG/ A 5 t/ g 2o |2y 2o
s |15 ]2
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CAFHILL FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client [/U Ce ¢ kcr Beginning, Date Y-Y-g¢ Time 1Y 00
Sample Description N RN 7/05(\'(' ey Test Ending, Date ‘5/ & -55 Time OO
(21376 -0 Technician Ohr 32  24hr <5 48hr -5y 72hr 96 hr
Test Species Cee 1o# _Cf Ter Time Ohr /% /co24hr (¥:20 48he /716 T2k 96 hr
Conc Test Number of Live Organisms Disolved Oxygen (mg/) pH Temperature(°C) Conductivity (pmohs/cm)
Q[_\ Container
Percent ] Number 0 24| 48 | 72 1 96 0 24 48 | 72 | 9 0 24) 48 | 72 § 96 0 241 48 | 72 |96 0 24| 48 } 72 | 96
ch.-\t»u\ _A 5 5 S 20 2e o
9 'Y 1
C g 5 1 ¢
D N ERE
(o / A 15 1¢ 2o |=e ko
2 S E B
< 515 |5
DI S FER B
35
= 17 A s 1515 20 a0 |2o
A I PO RO
s151s
b [ N I
N A sl15 15 5, 12 |2
4 [ P
- g S
i .
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CHRAHILL

I O

|

i

I

!

]

[

[

I

l

FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA'

Client dacke EF Beginning, Date Y- 95 Time __72 % ¢s
Sample Description T bl Toet Ending, Date -4 97 Time __//i¢o
Technician Ohr_ 3%  24hr_T5 48hr %< 72hr 96 hr
Test SpeciesCf”md’@fl"mfa dubie oy _Cd L Time Ohr /47¢s 24hr /43D 48hr // 70 T2hr 96 hr
Conc c Tes.l Number of Live Organisms Disolved Oxygen (mg/l) pH Temperature(°C) Conductivity (umdhslcm)
or onlainer
peicent PNumber | o Y o4l 4|70 1los | 0| 24| 48 {72 |96 24| a8 | 72 196 | O | 24| 48 |72 |96 | O | 24| 48 |72 |96
LG/ 4 o s Do |z
7z s 1511/
< S1s5t2
O s |ls|=
N , S
/Db/ A g L/ ) ‘?V 92‘7/ e |50 S0
2 |s |5 ]/
4 S 121/
C L
s 171
s/ A S 5’ / 20 175 ks
@ _
- 215 1*
< s e |/
o js jo ]!
Y4 A s ¢ / - 2T = > e
e SH1Y 1o
c £ s
L s 7 o
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Acute Test-48 Hr Survival

Start Date: 04 Apr-95 00:00 TestID: 137601cdai Sample ID: WACKER-SILTRONICS
End Date: 06 Apr-95 00:00 LabID: ORCHM-Corvallis Lab Sample Type: EFF2-Industrial '
Sample Date: 03 Apr-9500:00 Protocol: EPAA 91-EPA Acute Test Species: CD-Ceriedaphnia dubia
Comments:  Initial Toxicity Test
Conc-% 1 2 3 4
B D-Control  1.0000 1.0000 1.0000 1.0000
_ 10 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000
33 1.0000 0.4000 1.0000 0.8000
66 0.4000 0.2000 0.4000 0.4000
o 100 0.2000 0.2000 0.2000 0.2000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
- Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
- 10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
17 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 c 20
o 33 0.8000 0.8000 1.1206 0.6847 1.3453 27.799 4 14.00 10.00 4 20
_ *66 0.3500 0.3500 0.6295 0.4636 0.6847 17.561 4 10.00  10.00 13 20
“100 0.2000 0.2000 0.4636 0.4636 0.4636 0.000 4 10.00  10.00 16 20
Auxiliary Tests Statistic Critical Skew Kurt
- Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.83757 0.884 -1.7895 8.23516
_ Equality of variance cannot be confirmed :
Hypothiesis Test (1-tail, 0.05) NOEC LOEC ChV TU
—_ Steel's Many-One Rank Test 33 66 46.669 3.0303
- Maximum Likelihood-Probit
_ Parameter Value SE _ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma___ lter
Slope 4.04419 0.74136 2.59114 549725 0 0.90346 11.3448 0.82 1.753  0.24727 4
. Intercept -2.0895 1.3009 -4.6392 0.4603
TSCR 10
— Paint Probits %  95% Fiducial Limits 09 -
ECO1 2674 15058 7.01384 22.0417 '
- ECO05 3.355 22.1962 12.6596 29.7688 08
= EC10 3.718 27.2968 17.2515 35.1278 07 |
EC15 3.964 31.385 21.1758 39.4298
. ECao 4.158 35.0665 24.8381 43.3682 & 081
EC25 4326 38.5673 28.3856 47.2168 5 05 -
— -EC40 4.747 49.0178 38.9212 59.724 %
ECS0 5.000 56.6238 46.143 70.1601 @ 041
- EC60 5253 65.4099 53.8089 83.792 03 -
EC75 5674 B83.134 67.4606 115917
™ EC80 5842 91.4334 732827 132.77 021
— EC85 6.036 102.159 B0.4471 156.032 0.1
EC80 6.282 117.459 80.1467 191.85 00 I 4 o A
— EC95 6.645 144.45 106.208 261.849 ' ; 10 100 1000
~ ECO9 7.326 212.927 143.231 473.318 Dose %
Page 1 ToxCalc v5.0 Reviewed by:
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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REFERENCE TOXICANT DATA SHEET

-

Client __ OA/QC Reterence Toxicant A (AL Test Begin Date ..._3__-.';25___ Time _1SH©
Test Organism Ce >f-\—6- \ote A CID¥_— 2L Stock Solution _2¢ "/ Test End Date N Time ¢
Source _ o onoe, Solvent Aokl LCL |
Dy <o S Age _ SZAs “Dilution Water __mH vl | &o ID# __ &%
Size Total Hardness as CaCO3 __(2& Total Alkalinity as CaCO3 1z
Conductivity (umhos/cm)/ Salinity (ppt) 2 Temperature 2ot e
Technician  Oh __J" 24h __ 0 a8h___BD~  72h 96h
oA o e Number Survivin Dissolved Oxygen mg/l pH Temperature °C
o fNumbert g 1 o4 148 | 72| 96 0 | 24| 48] 721 96 0 J 24|48 72|96 0 | 24]48 ]| 72} 96
T A A 5 by 5 28 - 2¢ 7 - - 20 | 25 22
2 < Y 5 g | - |96
( A & J S ga | - | %5 x1-X B X wo | ws | we
& S N N g4 | - |86
2 A s |5 3 9a | - | s¢ 7241 - | % w | |
S Y 5 2 2.2 - Fh
2 A LS LS uq | - |ee | 72 [ = |«o 2 | oo | o
B s |y [ 44 . |95 | ,
2 A s |5 o gv¢ - g% 29 | - 2.0 a {es | eo
Y 5 Y o 35 - | 8¢
| iy o - 84 | 85 | - 8 [ oo | - o | 22 -
3 < ) ~ 7Y a5 -
“Dilution Water Code
Recon. - reconstituted waler _ o .
Vs - very soft We verify this data is trye and correct.
siH f:;:je,a‘ew hard _Y48 hLcso .8 Task Manager ‘ I AAVLY’ i 4
H - hard : ) .
VH - very hard 95% conf. int. .2 k2l Project Manager w
Statistical Method (—T?vl;“ QA O[fice%_&ﬁb—«@

Signalure
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Acute Test-48 Hr Survival

Start Date: 07 Mar-95 00:00 Test (D: rcdad54 Sample 1D: REF-Ref Toxicant
End Date: 09 Mar-95 00:00 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sacium chloride
Sampile Date: Protocol: EPAA 91-EPA Acute Test Speacies: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2
D-Control 1.0000 1.0000
1 1.000C 0.8000
2 0.6000 0.4000
2.5 0.2000 0.2000
3 0.0000 0.0000
4 0,0000 0.0000
Transform: Aresin Square Root Number Total
Conc-gm/L _Mean N-Mean Mean Min Max CV% N Resp Number
D-Controi 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10
1 0.8000 0.8000 1.2262 1.1071 1.3453 13.732 2 1 10
2 05000 05000 0.7854 0.6847 0.8861 18.129 2 5 10
2.5 0.2000 0.2000 04636 0.4636 0.4636 0.000 2 8 10
3 0.0000 0.0000 02255 0.2255 0.2255 0.000 2 10 10
4 0.0000 0.0000 02255 0.2255 02255 0.000 2 10 10
Auxiliary Tests Statistic Critical Skew Kurt
Normaiity of the data set cannot be confirmed
Equality of variance cannot be confirmed
Maximum Likelihood-Probit
~_Parameter Valug SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma __ iter
_ Slope 6.43771 1.57378 3.3531 952232 0 2.09442 113449 055 0.24848 0.15533 4
Intercept 3.40039 0.572 2.27927 4.5215
TSCR 10 94
. Paint Probits gm/L 95% Fiducial Limits 09
£Co1 - 2674 0.7711 0.29403 1.10391 ’
ECOS 3.355 0.98395 0.4653¢ 1.31314 0.8 4
EC10 3.718 1.12049 0.58307 1.44387 0.7J
EC15 3.964 1.22316 0.69737 1.54175
EC20 4.158 1.31142 0.79217 1.62635 3086
EC25 4.326 1.39221 0.88263 1.70471 S o054
EC40 4.747 1.61853 115007 1.93433 &
EC50 5.000 1.77205 1.33696 2.10522 @ 04
ECE0 5.253 1.94012 1.538 2.31536 03
EC75 5.674 2.25552 1.87971 2.80099
EC80 5.842 2.39447 2.01136 3.05709 02
EC85 6.036 2.56726 2.16084 3.40983 0.1
ECS0 6.282 2.8025 2.34485 3.94533 00 - g ]
ECS5 6.645 3.19138 2.61676 4.95376 | o ) -
EC39 7.326 4.07229 3.15495 7.73603 Dose gmiL
Page 1 ToxCaic v5.0 Reviewed by:
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CHMHI.

APPLIED SCIENCES LABORATORY CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES
CH2M Hilt Project # Purchase Order # ‘)
RELT Y4 Y 3 <
Project Name
#
Company Name/CH2M HILL Office X‘_‘ o
e Eo e %ilsr\*c e &Gv{om-c. jlehY F
Project Manager & Phone # Report Copy to: c "9 ANALYSES REQUESTED
m; [{x]] e vnids \\ Sandare Qv(\NQj‘ oTy
or. [ ] ety \7\»\"\ NLls
Requested Compietion Date: Sampling Requirements Sample Disposal: Z .-)é -
SDWA NPDES RCRA OTHER | Dispose  Return (. _;) ;“
O ¥ O N .2
Type Matrix E '\"E
clelw|s]a A ‘é 2
Sampling 1 5l al 0| CLIENT SAMPLE ID S [J-
M| A E 1| R {9 CHARACTERS) t 2
pate | Time| " |B|E| " |~ J3
1& fae & ol 3
ST el | H1G1-[1 19 \
™
\\
N
\\ ,
‘\
™
\\
Sampled By & Title M Eprl N Date/Time Relinquished By (Filas k Q Y \ Date/Time
e S S Qe S-()\\ ] Fc.g\\A\QS Cwary. Qfm.vchS_l sl % \,\M{\g,? &) ‘\Slw
Re%/@ # ?p and prln! namae) Date/Time Rellnquished By (Plaase slgn and print name} Date/Time !
P 1/ Paltle (2 QT*?D'
Reél—ﬁy»/ _(Please sign and print name) DatefTin‘le/ Relinquished By (Ptease sign and priat name) kDaten‘jme
Received By {Please sign and print name) Date/Time hinped Via Shipping #
(“ BUS Fed-Ex Hand Other
Work Authorized By (Plesase sign.and print name} Remarks
Instructions and Agreement Provisions on Reverse Side DISTRIBUTION: Original - LAB, Yellow - LAB, Pink - Client

REV 3/94 FORM 340
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O A A

O R A T

1

1
‘

CEHAFHIL cHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Cliont Maic s X85 Shvome Qovgﬂ:\io"\ NPDES#

Address 1400 N W ’Ffow\‘\ e nud .
-\\'t““'sf\CL*\A%r C‘.-(-Q;\}og a72ig

Contact Person: Sr--wv\fc\ 9 vc,\a ex
SCH-213~20268

Composite Sample Information

Total Hours _ 1%
Initiated: Date 2 Rp-<a5Time_¢%co
Ended: Date '3 Be<5Time O B4C

Samples/Hour 0.5 Volume/Sample 5. 5 . Mews
Total Volume W2 eg\lene
Check Chlorine (Y/N)

Temp. Upon Arrivai (°C) 3 *<.

Ship Sampies to:
P O.#

CH2M HILL, inc.

Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Bivd.

Corvallis, OR 97330

Phone: (503) 752-4271 Ext. 3160
Message: (503) 758-0235 Ext. 3160

Phone: - Chilled During Collection Yesd No® Check Ammonia (Y/N) Dechlorinate (Y/N)
CH2M HILL Project# _ RS & M4 Anal ysis Required/Comments
Sample 2|5 o5 " o
Type g B RHBEHEHRE
5 HEIEIE B I I $ Concentrations
- ‘ %‘g EE%%%%EE;,%‘Q?%” and/or
Sample ID Date | Time |Comp|Grab| & 1E|18|1S8I8|8IEIE515|=[=2l=l=]{<|Z Comments
45 -20 P8ET| 0% ! ot v g
N ‘ \YC"‘)';\QC.\%\;[
T e lic e
'\ : ~
N E \*;\HCCL\C"YL
AN
\\
N
Sampled By, Titwmdp“m”ame) Date/Time 3R~ Relinquisiety By ., \ﬁ W"t"am) Date/Time
Twevma s }%‘(’\a L Eealibias Cwprist cRAW &\haﬁf“\&‘.‘LI Thee 59(‘“»‘-\.5‘/ CS20
Recew B)(/ (Plegse |g ndprlntname) Date/Time Relmquushed By (Please sign and print name) Date/Time
/ / T
Recewed Eb,r Please sign and print name) | pate/Time Relinquished By  (Please sign and print name) Date/Time
Receved By (Please sign anad print name;) Date/Time Shipped Via Shipping #
UPS >~ Bus __ Fed-Ex ___ Hand___ Other __
Work Authorized By (Please sign and printname)  { Remarks
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BIOASSAY REPORT
CHRONIC
DEFINITIVE BIOASSAY
Conducted April 21 through 28, 1995

SCOEPA00028413



BIOASSAY REPORT
CHRONIC
DEFINITIVE BIOASSAY
Conducted April 21 through 28, 1995

Prepared for

WACKER SILTRONICS
PORTLAND, OREGON

Prepared by

CH2M HILL
2300 NW Walnut Boulevard
Corvallis, Oregon 97330

May 9, 1995
Lab ID No. C01387
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INTRODUCTION

CH2M HILL conducted one chronic definitive test using the water flea (Ceriodaphnia dubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from April 21
through 28, 1995. The test was conducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the second sample (April 24th, 1995) with only the 50 and 17 percent
concentrations to assess whether or not the 2nd sample was acutely or chronically toxic.

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-89/001.

TEST ORGANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M HILL's in-house
cultures and were less than 24 hours old and within an eight hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 98 and 82 mg/l as CaCOs;, respectively, and a pH of 8.0.

TEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on April 21, 24, and 26, 1995 and delivered to
CH2M HILL's Corvallis Aquatic Toxicology Laboratory by CH2M HILL personnel and bus. The
samples were stored in the dark at 4°C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C. The samples ID’s were 95-24, 95-25,
and 95-26.
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SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 Lm net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment. When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
could not be met, Steel's Many-One Rank Test or Wilcoxon Rank Sum with Bonferroni
Adjustment was used to analyze the data.
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RESULTS AND DISCUSSION
CHRONIC BIOASSAYS

Table | summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Results
Concentration Percent No. Young
(%) Survival Per Adult
Control 100 27.9
3 100 28.9
10 | 100 28.3
17 | 100 28.0
50 100 20.6°
100 0 0.0
* Indicates a statistically significant reduction from control at p less than 0.05
using Steel’s Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50
percent effluent concentration when compared to the control. The no observed effect
concentration (NOEC) and the lowest observed effect concentration (LOEC) for survival and
reproduction were 17 and 50 percent effluent, respectively. Control survival was 100 percent.

The IC, values calculated for Ceriodaphnia dubia survival and reproduction were 62.5 and 46.9
percent effluent, respectively.

ACUTE DUAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resutled in no statistically
significant reduction in survival at the 50 percent effluent concentration, in either the st or 2nd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Siltronic is 50 percent
effluent. The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.

—— - e -
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in April indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LCy;, values, IC,; values, and Control Chart limits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Table 2

Acute Reference Toxicant Test (g/L)

Species

LCq

Control chart limits

Ceriodaphnia dubia

1.5

1.3t02.1

Table 3
Chronic Reference Toxicant Tests with Sodium Chloride (g/L)
Species (test) ' IC, Control chart limits
Ceriodaphnia dubia (survival) 2.1 1.0 to 2.6
Ceriodaphnia dubia (reproduction) 1.2 0.2to 1.7
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LM HILL  TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

\,J /L((_[ B:\L,';;.\ [

- 2895 Time ©730

Client Test Initiation: Date -2V A5 Time MoQO  Test Termination: Date
Address 7200 N F‘—‘On+ Technician 1:"“5"‘4'\, S L‘M':)f/ /"/L\M-/Au;
P VHM\\/ OR G720 Test Species/lD _Cev o dagbys Jobe  ed Y71 /
Contact _(roemy {hlnen / v / /
Sample Information Test Species D # D # D # D #
Sample Collected TotaiRosiunl [ oninate|  Salinty Hadness | Aty Infornfllatlon (A 47 ’ C X ,j I3
Number Date Time | Aned /1oty | (YO® OF No) Ppy CaCO, CaCO, Age or Size a2y, W‘H;,A 224 b
o I-01[4 -1\ 88| 0rOG |07 Ao 244 | so | Loading Rate 6 b o | Ehesp—
J 2 | 3493 o0 wa ! Neo X5 /L/ Test Container Size 30 /A 39 Al
_L o e oo | AL No 2O s Test Volume 1< A Js rd
/ Feeding: Type otk Age ol ""IA’/?«.L
/ Amount T s Q‘ Jer u‘}glu}
/ Aeration: Began
Amount
/
/ Dilution Water ID # 4 24 579?1
/ Acclimation Period e 41‘_,71/ 4
/ Test Location s L = (e
e Condition of Survivors el (f)'o‘,t\
/
/
/ Comments
/
/
Hardness Alkalinity
Dilution Water Source ID # 'é‘gé‘g; 'é‘agé'(;:
M el HL o aa a5 S22
Water Quality Meters Used/ID #
Dissolved Oxygen ! pH K Temperature
Conductivity X fefractometer Other
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Ceriodaphnia dubia Survival and Reproduction
- Test Data Summary

Client __Wader & s Test Start Date —__ ="~
Sample Description 5 2% D)/ remecls Sample 1D #__S22212)
Ceriodaphnia Lot # ! Statistician .~
Percent Total Young Rer Replicate Total
or # Alive ~ Live
Concentration | o, g ¢ p E F G H | J | Adus | Young
Cot T 3N AT 3t 2128120 127 |2 132 26 lo 74
3y ol | olaa33 |ag e |33 |2a| 1O 285
1o /. 3z jzy |2 |ealy o308 4 |26 I 293
(7, 27z g Izt il | ofag] e ) 270
'Oy | 'Afol 2l ae [ 3 )i )i |2 i ] el
fcv Y, © o © (&4 o © [ o < P’S) (@] &)

e
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CHMHIlL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client W oo > \l-—mu,> ‘ Test Beginning: Date_"\.'l\..‘c“_Bﬂme Vo000
Sample Description zxg'e o rereend s (QBID) 397 Test Ending: Date <285 Time _993&
Geriodaphnia Lot# G WT1  Diiution water 1A% Wel\ WaYee jps__ 2%
Technician Day 1 LY Day2 KX Day37is Day4 =iz .Day5 & _Days 2+ Day7 3>
Time Day 1 {212 Day 20900 pay 3/¢'e> Day 4 (115 Day 5620 Day 6345 Day 7.5
Percent) or Replicate No. | Total
Concentration |OY A" T B ] C T D1 E ] F 1 G R T | J |acusvoung
1t | Cleaejaolclaolaclalale ool
2 ol o tolm clolo |lo |© 708 e
comre. 83 1lelolelelY |s 1Y 1l el s [ w99
4 ) 0 ) O ol o &) ) ol O |0 L
S [ye 12l E IRt t g lo |3 | ™ | e 1T
8 c o o ] '3 o by |3 [ix o 23
7 Yy iy |y vl © {Y U o v lo o] SE |
P lelclaololele |l |dlo (o1
2 | Olpoplolaeala loloc ol ol lolo
sl 4l el 1y ds elo b i1 o147
57 4 | o1, aloleololslo o ol jole
5 ] A { NEIAEEEEE IR TENC RN
6 [i7 1 3 byl sty 1l & s s (g o | 133
7 < o (Sl ) <N > < & o &, e <
1 | Ol 2l elolclalealClaole (€] &
2 o lo ol Clolol o sl oo /0O
s 171l el yYylylslol stlels VY1 ]|Y
o s lololplololdlolol ololp VY
5 FU R N A lia]lnnlualww]liofle]l o] ot
] e Jw iy tiale iy iy tid it o
7 ) < | e © < Y o o O o | /o i
11 lololeoloclololaole o o]l
2 |o Slolo |[Olo oo O] ol &
. 31 Y] s 16 cly Ly Yy 1 ¢ s{éln Y9
e 4 o > 0 ®) O ) O O - o 1 ir b
5 718 {13 oo | i o | ot g |l | a7
8l jlololme il gl elin]ls ol
7 o < < o i O © < c <o | o ix
1t leolole Jole |[oclaolea | Cleofio] o
2 lcCcltlo |l o (Ol laolo o lo | (O &
3 v 1Yy [ 3]s {33 1ololé o [is |28
52 4 |l olojolololo Iz 03 1o Y tw tio
5 j.0fic ] 9 Q1 & | & ety Lwly o | 78
gjiwo|Sl sla]lwe]n o]l e lie o lo]ey
7 ) < <o | o o o q A9 1o 18 o 246
1 Ol ol ClolO NEEEEEEIE )
2lol -1 l-Jlo]l—-—l—-—lgcl-1]J°]4 |2
o = - 1 olo
fews ' 4
5
8
7

|
!
1;
V
|
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A HILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

) i O I
Client Wodtar  Slvos . Test Beginning: Date'ﬁ__' “NA\5 Time LpOCQ
Sample Description AD-7% Test Ending: Date 22T Time <73
Ceriodaphnia Lots —Cd 4711 Dilution Water MY\ €Y\ Wil jo#_ Q2
Technician Day 1.&J Day2 CJ Day3 3% Day4 S5 Days&~ Day6_ "~ Day7_3~
Time Day 1 (25 Day 209D Day 3./&45 Day 4 Lo, Day 552 Day 6150 pay 7 <13
Czercent or Day Rep"cate No. Totat
ncentratio L -
centration A B[] Cclole|FIG[HR] J | aauits| Young
» Ololomlo Llole o o [ 110 |l
17 Clo loloilo ol 1o |C 2 (ol o
s ¥
lising Sty ls 17 Ve 1 Yle 1oly |5y 1y
) ) ) D D D 0 ; ‘ [ 0 ’
e \V/ Q\i . = 2 2 = L )
N :7 gl nanlicliele | 4 2 i3 1@ tia {io |
cloe | lictliel ol o | o o 1) tio (MG
- ToR R o le o Y i1 il o Vio | &5

wilalolalwinlsivlololelelmviwivlo]afesivin]=iv]e|ulealoln]2ivlo]o|s [wlo] = |vjo [t]eje o]
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CHMHILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA
Client \U ) ka‘uf QW Test Beginning: Qate Z27-25° Time j5:4p
Sampie Description —L 2 pm __COIXFD-0y ~ 45" ';‘5Test Ending: Date Time
Ceriodaphnia Lot¥ 722 Dilution Water ID#
Technician Day 1.l _Day2.Y" Day3 > Days4 2" Days5 Day 6 Day 7
Time Day 1 :..Day 21535 Day 342 Day 4735 Day5 Day 6 Day 7
_Parcantor “Replicate No. | Toral
ke Day . Live Live
@ A 8 c D E F G H | | J | Aduns Young
s O O { S L2 il >N o de? G o
&) v [ o [ < [ < ;z (o] ;G e
21l S 1Yy lelelylsS|lobly o jw |43
CO)—\JYPO , (% () < < = < ) = < o /o e
o 1O 21 o1l o 1o ol o o o g o
P I o o o > %) O @) . /& w
, S1lé e e 1Y z il R > lo 144
[ 7 / < = & o 2 < < o | e < P o <o
& 2 )] &> 0 i O D o %) 1t A
< < o < | ol o ) e o =) )
o /, v i 3 & o 3 S & o | s o |ic {32
[ (&) ol o o O < = o |y (& 12

~Nlalonjalolmlalv]oln]ajoin]a|violo]ejen]=iv]alu]ls]oin] 2 NP |ole Wip] =iV |o]|& o o)

\
{
|
|
i
|

1
|

f
i
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CERIODAPHNIA WATER QUALITY DATA

Client ekt }Hiuq‘.‘;-,s. Initiated:  Date ANV Time 1000 Adults Isolated Date 2> -7 _Time %S
Cion G - 21 ' . g s e s
Sample Descriplion Q Terminated: Date Time Neonates Collected Date _/x> Time [Y /L
Technician Day0 ™ Dayl k35  Day2 1.3 Day3 35 Day4 55 Day§5 3~ Day 6 _ B~ Day7 B
Time Day0 oS Dayl (320  Day2 0920 Day3 ;¢ 5o  Dayd4 />,  Day§ /& Day6 (145  Day7 [eze
Percent : pH Conductivity (umhos/cm)
or Dissoived Oxygen (mg/1) .
Concen- Day Day .
vation | o | v [ 2] 3| 4]|s5}|6] 7ol |2]|3|a]s5|6|7]o0o]1]|2|3]|]als]|e]7
2.9/]4.1 Yo /150 /124 /ex 112V /17 /1ee/]=. T
Coviec |72 / o ] g |77 | 4 72 iy . 2573
$.2\33 /5 /50 Vs /15 Yo l/FYr0 V8o l/2a 1 /7 © 244
¢o/14.:1 /172 /15127 /] & | . g9/ V50 /190 72 /e
A 1/ _ _ 90|74 | /¢ : &
il V2 YN AR VAR VA Ve WA 2o/ 361/ 7% Ve |
fo 7
g019.1/ 50 /] #0 g2 N go/29/152 /1.1 /15 /|5~
R =1¢ g5 |77 , . 24
CLyad Ve =55 e a7 |7 LAY 28 s0 Vo Vo |
- §.0/1813 2 _/179 /180 /e
Jes g e 585 Lo
» Y2 I/ e sl /9 /90 ] s /251 Yy
. i g‘, ‘g, Yo ' / ?‘ 7}_ 2.3
fono v, s | ) g “L( A foi 3
9414 Vs
Percent Tolal Hardness (mg/l CaC0g) Alkalinity (mg/1 CaC03) Comments:
ar Da '
Concen- Y Day
tration 0] 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
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CERIODAPHNIA WATER QUALITY DATA

\)\)QCLU—

Client Q5-a28™ Initiated:  Date 72777 Time (5 %> Adults Isolated Date ¥.23:7¢_Time 27 =2
Sample Description 177 on Dag ™ Seawpie Coi387-02  Terminated: Date Time Neonates Collected Datle Y 4 v-5<_ Time 27cn
Technician Day0 3 Dayi1 55 ‘ Day2 Hm Day3 O Dayd ' Day 5 Day 6 Day 7
Time Day0 /44 Dayl /(2o  Day2 (¢05  Day3 60 Day 4 (6% Day 5 Day 6 Day 7
W@ pH Conductivity (umhos/cm)
—ar— Dissolved Oxygen (mg/l) Da Day
Com_:en- Y : Y =T
{ralion ol 1} 2]3]a]|ls]e| 7] o] 2 | 3| 4] 5}]e ol 1] 23] 4|s]|e6]| 7
VA VA T4 o /lee Ale/|2e -
e |7, §.0 y 251
co~tior I 5 |/el /72 25 1/ YA 21y
o /15 /171 Nes 4 V4 AR
/ ) /H
e 8 Vs L Al Ve Vsl Ve,
IRVAEETAt - WA 79 /1 /171 /17
Sod |72 Vs L F Vaslls | ’
Parcent Total Hardness (mg/l CaC04) Alkalinity (mg/l CaCOq) Comments:
or h
Concen- Day Day
tration 0 1 2 3 4 5 6 7 G 1 2 3 4 5 6
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CERIODAPHNIA WATER QUALITY DATA

Client ke Sl Initiated:  Datet 215 Time 60O " Adults Isolated Date ..o Time 6% vs
Sample Description b\t:) 'Q—L]L Terminaled: Date ___Time Neonates Collected Dale -2c<  Time /¥ /v
Technician Day O A Day 1 I(f Day 2 '[i( Day 3 &% Day4 35 Day 5 > Day 6 Dy Day 7 Zw
Time Day0 (“oS  Dayl |79 Day2 &42¢ Day3 oy  Dayd /2o Day § (2o Day 6 (50 Day7 lcze

Percent H — :

or Dissotved Oxygen (mg/l) P Conductivity (thos/cm)
Concen- Day Day
. — ‘ _

tralion 0 1 \2 2 3 4 5 6 7 0 1 ."5/ 2 3 4 5 6 . o ; > 3 ) . . »

7 é}f( 1./ /i g% AU A =

SEE L A L2 1/ an |77 BOAS 25 |we . 15

oy 2§ Y E e L2 /7 q ol /2509 Vi /07 /6] P '

pd

Parcent Total Hardness (mg/ CaCo0y) Alkalinity (rﬁg/l Ca003) Comments:

or D
Concen- ay Day

tration 0] 1 2 3 4 5 6 7 0 1 2 3 4 5 | 6 7
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 21 Apr-9500:00 TestID: 138701cdc Sample ID: WACKER-SILTRONICS
End Date: 28 Apr-9500:00 Lab!D: ORCHM-Corvallis Lab Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Contrel  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0060 1.0000 1.0000 1.0000 1.0000
50 1.000C 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 0.0000 0.0000 0.0000 0.0000 00000 00000 0.0000 0.0000 0.0000 0.0000
Not Fisher's 1-Tailed Isetonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
D-Centrol  1.0000  1.0000 0 10 10 10 1.0000 1.0000
3 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
10 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
100 0.0000 0.0000 10 0 10 10 0.0000 0.0000
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 50 100 70.7107 2
Linear Interpolation (80 Resamples)
Point % SE 95% CL Skew
IC05 52.500 0.000 52500 52500 #DIV/0!
IC10 55.000 0.000 55.000 55.000 #Div/0!
IC15 57.500 0.000 57.500 57.500 #Div/o! 1.0
IC20 60.000 0.000 60.000 60.000 #Div/0!
IC25 62500 0.000 62.500 62.500 #Div/0! 091
IC40 70.000 0.000 70.000 70.000 #DiV/0! 0.8 4
IC50 75.000 0.000 75.000 75.000 #DIV/0! 07 |
§ 06 1
o] B
8_0_5
& 041
0.3
0.2 1
0.1 1
0.0 % Y L amae
1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by: M2
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 21 Apr-9500:00 Test ID: 138701cdc Sample ID: WACKER-SILTRONICS
End Date: 28 Apr-95 00:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control  30.000 33.000 31,000 12000 28.000 30.000 27.000 28.000 33.000 26.000
3 30.000 25000 30.000 29000 33.000 28000 27.000 33.000 29.000 25.000
10 32000 24.000 28.000 29.000 27.000 30.000 30.000 28.000 29.000 26.000
17  27.000 13,000 28.000 31.000 38.000 26.000 29.000 30.000 28.000 29.000
50 24000 18.000 20.000 23.000 21.000 23.000 18.000 16.000 26.000 16.000
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Transform: Untransformed Rank 1-Tailed Isctonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Criticai Mean N-Mean
D-Control 27.900 1.0000 27.800 12.000 233.000 21.667 10 28.400 1.0000
3 28.800 1.0358 28.800 25.000 33.000 9.712 10 102.00 76.00 28.400 1.0000
10 28.300 1.0143 28300 24000 32.000 7.997 10 96.00 76.00 28.300 0.9965
17 28.000 1.0036 28.000 13.000 38.000 22.144 10 100.50 76.00 28.000 0.9858
*50 20.600 0.7384 20.600 16.000 26.000 16,533 10 65.50 76.00 20.600 0.7254
100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.86163 0.93 -1.6491 5.75422
Bartlett's Test indicates unequal variances (p = 9.25E-03) 13.457 13,2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 17 50 29.1548 5.88235
Linear Interpolation (80 Resamples)
Point % SE 95% CL Skew
IC05 21548 6429 2171 24438 -0.8177
IC10 27.881 5612 13489 31.876 -0.5042
IC15 34.214 6.209 15.689 38.480 -0.6894 10
IC20 40.546 6.183 21.519 47.243 -0.7192 09 |
IC25 46.878 5407 31.941 52,033 -0.3778 '
IC40 58.641 2.481 53598 61.626 0.2109 08
IC50 65.534 2.068 61.331 68.022 0.2109 0.7
§ 0.6 1
§_ 05 4
& 041
0.3
0.2
0.1 1
0.0 -
1 10 100
Dose %
Page 1 ToxCaic v5.0 Reviewed by: M9
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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REFERENCE TOXICANT DATA SHEET

Client QR/QC - AX‘W'\\ R& Vex  Reference Toxicant ND\O\ Test Begin Dale_‘:‘f_‘_\llc_{_Ei_ Time GO
Test Organism Q.\_\.@&@m&m ciD¥ A\ Stock Solution _22 3/ Test End Date _‘j.'_‘”‘_:_(‘_b:_ Time _41 >
Source __ i Neose Colttond  solvent ds&hllﬁ&\._\.s]@k
ios _CA ALR Age <% WS pilution Water ME Wel\ LO D¢ AR
Size —_ Total Hardness as CaCO3 106 Total Alkalinity as CaCO3 RO
m‘lSalinﬂy (ppl) 110 Temperature 20 t\ °C
Technician  Oh __Thw) 24h _ Dl a8h S5 . 72h 96h
corxicant | | Tost Number Surviving Dissolved Oxygen mg/l pH Temperature °C
a/ V™l o | 2448 | 72| 96| 0] 2448 | 72| 96] 0 | 24|48 |72 | 96| 0 24|48 | 7296
boeL | A | RS |5 34 | o872 80| - |go 0 |20 |20 ||
® 515 |6 R4 | &5 1.2
\ A TS 514 Ry (£ 7= B4 (= (8o 26 | 20 |20
NN R4y | =~ X2
2 A |5 15 1] 8y |- {7~ B4l - |5o 20 (20 |2
g |5 | 5[/ |- |27
2.h A IS YD - £z 80| - %o 26 |20 |5 o
g |5l 4} 0 ] - |57
3 A 5~ 13 ) Re | - |g.3 Ol - g 201120 |20
S T A bl 183
4 Al5 10— < [ER]| — ROIR| — 20 |20 | —
B |60 | — %4 RB]| — | )
*Dilution Water Code
Recon. - reconstituted waler L _
. VS - very soft We verify this data is true and correct.
f/IH ?:(‘)lderalely hard “‘\S__ h LC50 L5 Task Manager M\}%%J\N‘\
CH t/]:r‘s hard 95% cc_mf. int. L4 l‘o (7 Project Manager Ay #/Z/;f
Statistical Method Sjﬂm o Wober QA Officer _ A‘;\ﬁ\!ﬁ-c-\

Signature
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Acute Test-48 Hr Survival

Start Date: 12 Apr-95 00:00 Test ID: Rcda468 Sampile ID: REF-Ref Toxicant
End Date: 14 Apr-95 00:00 LabID: ORCHM-Corvallis Lab Sample Type: NACL-Sadi{um chloride
. Sample Date: Protocol: EPAA 91-EPA Acute Test Species: CD-Ceriedaphnia dubia
.- Comments:
Conc-gmi/L 1 2

D-Control  1.0000 1.0000
1 1.0000 1.0000

2 0.2000 0.2000

2.5 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 1.5499 1.3803 1.7404
5.0% 1.5470 1.3622 1.7569
10.0% 15446 1.3458 1.7728 190 >
20.0% 1.5422 1.3448 1.7686
Auto-0.0% 1.5499 1.3803 1.7404

&
@

1 10
Dose gmv/L

Page 1 ToxCaic v5.0 Reviewsd by:

i e . b o - = =
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Ceriodaphnia dubia Survival and Reproduction
~ Test Data Summary

o : Ao S mzL o
Client SLNiets Lf- ANENS < Test Start Date 3. \"=%
Sample Description "'~ L Sample 1D #
Ceriodaphnia Lot #__~t= Statistician 2"
Percent Total Young Rer Replicate Total
or # Alive Live
Concentration A B ¢ D E F G H " J Aduits Young
CordTlRu et b sy ledlzda]zel g 10 20y
0.5 * ML U SRR AL v Bty B O A Bt u ol SREs ns
o s i IS VST I ol A 4 1o 5 io g
LS i Gl el g vt 1 eshe & t A A P
2.0 i BN ES PN R R 3]z & &
Yo Se o o ol o o o | o = o | v < <

% a3 e & -\-‘\-'-"\'L l");!' . (_l_.., /\o" .’a(JuL‘;g’, Cn )"«\issf‘-'u'—' 3'\»\
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CHAMHILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

i} Client QAT /: Ao i 9. 7o TestBeginning: Date 3-3-5< Time 7o
Sampie Description Adagl Test Ending: Date Z_£ -7 Time _/Z/<
Ceriodaphnia Lot# 102 Dilution Water MYk Lo al] ID# iR
Technician Day 1 X Day2.l> Dayd IS Day4 £ . .Day5 .. _Day6_oc Day7 ==
Time Day 1 .25 _Day 272 Day 3_/“ Day 4 3% Day5:77- Daysl3“5 pay7
- Percent a Replicate No. | Total
@ Oy P T e ] CT O E] FI G AT T T 4 |amml o
B 1 o w w o o 5 ) - 2 - cJ <
2 o & s <> ) ) [ < o | I -
3 o1z |9 12 | » A e < |y /s | ==
C,Or\k(r Ol 4 < o > 2 o =) < ] [ PO S
- 5 /> | 2 als o2l sl 23 lie[ar
6 V /Tl /sl syt /ol Al il bt ol lilS
7
1 (5 < o o o o = U <~ u 2 -
— 2 ¢ (2 [ [ < %) < U % » ;g o
£ o5V & z 3 |ly tylyl gl td iz 19 |y ¢ 1|7
e LAb LY O 4 Q - N B ) <« o | o @ o A <
Tdg s > ss 5 o f gl >l F Gt~ 19112 717D
— 8 TE BNl A RAS Ll (2] /3|0 T 4/(0/
_ 7 e
1 . = 1) . < > > > & <« I >
- 2 Vi o o < o < - o < ] fea >
— 3 D / L v o |z Y = o Y | /o |26
_ [.O 4 i £ e | e ~ 2) o < < o o T
s | dlo ol f 1717l olZ 13 1>10l7e
- 8§ OV fis |1 S| o7 i rof I~l/ol i~ | I3
— 7
1 o o < o o (& o w w o ;> o
- 2 5 % o 2 o O v [ > = 3 7 [3>-]
- 3 1y ¥ 3 Y / N o) Al o 13 5 /-
. / Ky 4 (3 < < < o |l -1y | Y 3 <o | 9 ¢!
s | Pl 1912tz 1> l¢clflz19187
B 6 | ls 1 o]~ -4 lols Ll 9g1ss
— 7 -
— 1 o 13} ) < < < =] < < — (D (&
2 o o < o o < & < < J ‘o )
- 3 21 2 AL ) ») 2 2 ) 2 2 4 >
— 4 O | v - v & < < < < < 4 o
_ 2.0 5| "1 -1-{>1 -] 159 6 |= 17 17/
sl ol -1- {21 =151 6lol2 1ol 717
- 7 - _
— 1 o < [+ ) o 12 ~ [ - ) o [
2 — - — - - - —_ — - - - -
3
: .0 "
- 5
8
- 7
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CERIODAPHNIA WATER QUALITY DATA

QA Lac

Date 3 3 5 Time_073

“Client [ A{m;l Rel .T.)\\/ Iniliated:  Date 3 %% _Time ~_ Adulls Isolated
Sample Description Nac | Terminated: Date_%-¢ %5 Time {3 Neonates Collected Dale 3% 'S Time _t~{1/0
Technician Day0__ P Day1 %" Day2 1w Day 3 3¢ Day 4 }" Day5 39 Day 6 _-1< Day 7
Time Day0 10> Day? 5 (“My7 Day3d ySpo>  Dayd4 1350 Day$5 ;S Day 6 /Yo Day 7
Corcont ’ pH Conductivity (umhos/cm)
@ Dissolved Oxygen (mgA) Day Da)f
] tratio o] 1]a2lafals]e ol1 ]| 2]ala]s|es ol 1l 23| als5]e] 7
- /B A7 o= T 7] S A AT 75 ~
- 3| e 24
k_ur\\po\ 174/ 7 Q 3/ f’, | - o G o /& 52/
72 /8 /155471 A% A 79 < Azt flgo/ls: /3. /I8
o3 | S0 ,
0.5 A V2100 Ve VYK — - o YWso V2o 1/o V/ELY —
l.o
18 /13 N3 o /18 A /)8 8y A= N2o162 130 /132
’ s 2.3 i L /
79 /7 Lo l/ve LA sol/sel/y o/ Vil —
VA EVALLYAaVARViIE " AceAs 0 ez A2 /1y
0
"y lge Vel g/~ Sol/Hol/ i /T gy~
. 7 o /
0 |3 g 9/ Greo
Percent Total Hardness (mg/l CaCO3) Alkalinity (mg/l CaCO:;) Comments:
or Da D
Concen- y ay
iration 0 1 2 3 4 5 6 0 1 2 3 4 5 6
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Cariodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 31 Mar-95 00:00 Test ID: rcdcd462 Sample 1D: REF-Ref Toxicant
End Date: 06 Apr-95 00:00 Lab|D: ORCHM-Corvallis Lab Sample Type: NACL-Scdium chicride
Sample Date: Protocol: EPAF 21 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 10000 10000 1.0000 1.0000 1.0000 1.0000

1.5 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

4 0.0000 0.0000 0.0000 0.0000 ©$.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Cone-gm/L  Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
D-Control  1.0000 1.0000 0 10 10 10 1.0000 1.0000
0.5 1.0000 1.0000 0 9 9 9 1.0000 0.0500 1.0000 1.0000
1 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
1.5 0.9000 0.8000 1 ] 10 10 0.5000 0.C500C 0.800¢ 0.9000
2 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
4 0.0000 0.0000 10 ¢ 10 10 0.0000 0.0000

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU

Fisher's Exact Test 2 4 2.82843

Linear Interpolation (80 Resamples)

Point gm/L SE 95% CL Skew
IC05 1.2500 02490 1.1250 2.0025 0.8182
iC10 1.5000 0.2666 1.2500 21076 0.3437
IC15 1.7500 0.2556 1.3750 2.2128 0.0686 1.0 ©
IC20 2.0000 0.2099 1.5000 23173 -0.2313 0s |
IC25 2.1250 0.2025 1.7500 2.4230 -0.0605 ’
IC40 25000 0.2187 1.89000 2.7384 -0.8220 0.8 1
IC50 2.7500 0.2086 2.0000 2.9487 -1.4466 0.7 -
30.6-
5
g 05 -
3
2 04+
0.3 1
02 A
0.1 1
0.0 . e . -
01 1 10
Dosa gm/L
Page 1 ToxCalc v5.0 Reviewed by:
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 31 Mar-95 00:00 TestiD: rcdcd62 Sampie 1D: REF-Ref Toxicant
End Date: 06 Apr-9500:00 LabID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocoi: EPAF 91 Test Spacies: CD-Cericdaphnia dubia
Comments: .
Conc-gmiL 1 2 3 4 5 6 7 8 g 10
D-Contrel 27.000 26.000 28.000 19.000 13.000 24000 24000 29.000 26.000 8.000
0.5 24000 20.000 25000 25000 22.000 27.000 26.000 25.000 21.000
1 13.000 18.000 23.000 23.000 12.000 19.000 19.000 20.000 25000 21.000
1.5 19.000 20.000 13.000 18.000 11.000 0.000 18.000 10.000 11.000 21.000
2 1.000 0.000 0.000 5.000 2.000 4.000 10.000 1.000 3.000 2.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000C 0.000 0.000
Transform: Untransformed Rank t-Tailed Isotonic
Conec-gm/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Contrcl 22400 1.0000 22.400 8.000 29.000 31.015 10 23.144 1.0000
0.5 23888 1.0665 23.889 20.000 27.000 9.916 9 86.50 62.00 23.144 1.0000
1 19.300 0.8616 19300 12.000 25.000 21.716 10 81.50 75.00 19.300 0.8339
*1.5 14.100 06295 14100 0.000 21.000 45652 10 72.00 75.00 14.100 0.6092
‘2 2800 0.1250 2800 0.000 10.000 107539 10 56.00 75.00 2.800 0.1210
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.92192 0.929 -1.0857 1.74281
Bartlett's Test indicates equal variances (p = 0.01) 12.8773 13.2787
Hypothesis Taest (1-tail, 0.05) NOEC LOEC ChV TU
Wilcoxon Rank Sum Test 1 1.6  1.22474
Linear Interpolation (80 Resamples)
Point gmiL SE 95% CL Skew
IC05 0.6505 0.1464 0.3598 1.0144 0.0848
IC10 0.8010 0.1466 0.5981 1.0839 -0.0249
IC15 . 0.9515 0.1374 0.7532 1.2203 -0.2554 1.0
IC20 1.0764 0.1380 0.8556 1.3989 0.1151 09 |
IC25 1.1867 0.1389 0.9792 15141 0.2258 )
IC40 1.5094 0.0898 1.2817 1.6363 -0.6343 0.8 -
1C50 1.6118 0.0686 1.4236 1.7107 -0.8669 07
[ '] 4
»
a°
& 04 1
03 -
0.2
0.1 1
0.0 & -
0.1 i 10
Dose gm/L
Page 1 ToxCale v5.0 Reviewed by:
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APPENDIX C
CHAIN OF CUSTODY
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CHEMHILL cHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Client \\“-C—\KQJ" %““"C'“J‘K C—'C*'(,?r NPDES# Ship Samples to:  CH2M HILL, Inc.
Address _120¢ N w e hlt YIvenue, Composite Sample Information____ P.O# ggggtﬁwveg; it;cBIT\?:cology Laboratory
_ Corvallis, OR 97330
Samples/Hour _&.& Volume/Sample 2.5« Mons Phone: (503) 752-4271 Ext. 3160
Total Hours 23 Tofgl Volume _ 42 ¢ News Message: (503) 758-0235 Ext. 3160
i . — ge: } xt.
Contact Person: &_.l\rc\ QYL\\Q,V initiated: Date bu Ime_c &eo Check Chlorine (Y/N)
. AMu3-20626 Ended: Date 2\ B oFme 08¢0 Temp. Upon Arrival (°C) O
Phone: 202 — Chilied During Collection Yes 3 No Check Ammonia (Y/N) Dechlorinate (Y/N)
CH2M HILL Project # __ =& V4D Analysis Required/Comments
Sample 2l5 ol £ o o
Type 8 Bls|ele|Slelels]|. | elels| |
5 £ 23l<|5|E(212|5(5]|E812]5 § Concentrations
_ *e sl2lelefslzlz|z|2(Slelel 8l % and/or
Sample ID Date | Time |Comp|Grab| O D# 1|8 |SIS|ISE1ElE=1=ls]lsl=|T , Comments
- = T ' :
Qg -2y ol | cees| > > CONBRT-0) %—.o“‘se’a}(

@#@Je@z&& ﬁil&\(li, lgn and printname) | Date/Time 2.\ ch‘\b‘ Relinquished By %é.s.‘i% SLV’@L’L@VL\A Date/Time 2" ﬁp‘r"\'ts
Ty Ve vty &a‘\’\n & Q\- > Fc&:s\x\ s Gt ORE 05 Therma s 5. Rc‘\*\r\sc_\n\ G 8HS
Receiyed By {Please sign and print name) Date/Time Relinquished By (Please sign and print name) Date/Time
e ey , ~ Mok X Sr/-zzufm? H9¢ or3s
sesfiod By “" (Please sign and print name) [ a1eTime Relinquished By  (Please sign and print name) Date/Time
i\ﬂ AR ’\l\‘ AN ( th\ 4-21-95 \300 .
Received-By (Please sign and print name)  { pate Time Shipped Via Shipping #
: UPS___ Bus__ Fed-Ex_ _ Hand X Other
Work Authorized By (Please sign and printname) | Remarks
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CHMHILL cHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Client ’tf/(L( key S/ [fronc NPDES# Ship Samples to:  CH2M HILL, Inc.
Address . 7200 AJ. 4. FromTt  Composite Sample Information __ PO# ggggt;\?\?v V‘C;‘;?Jtt'carsc’;_'co'ogy Laboratory
P rTlecmel | &K - - Corvallis, OR 97330
! Samples/Hourb-O Volume/Sample 35 ﬁ(‘- long Phone: (503) 752-4271 Ext. 3160
: Total Hours>?4] _ Total Volume 4/2 ga(/on s Message: (503) 758-0235 Ext. 3160
Contact Person: & X¥indrec. Avchey  Initiated: Date/-23- 75 TimeD@e o Check Chlorine (Y/N)
¢ ; Ended: Date ¥-2Y4-55Time & oo Temp. Upon Arrival (°C) _7 "<
0743-2020 ¢ &5 , _ : p-Up L
Phone: X Chilled During Collection Yes O Ncﬂ, Check Ammonia (Y/N) Dechiorinate (Y/N)
CH2M HILL Project # AS € ‘ / 443/ Analysis Required/Comments
Sample 2|8 of2 ©
Type 5| 31512188 2|25 lelE] |e
-1 slgl2l6(e(2]1315[5]28]23|& g Concentrations
%‘g Lab Eé.g.gaéégggé(ég% and/or
Sample ID Date | Time |[Comp.|Grab| & [D# SIEISISISIE1E|5 22|z <| 2 Comments
AN 42995168+ | X 3 Co!Bj?@v )/ B/o&s‘s Ly
[

Sampled By & Titl @Q@emr{ﬁﬁ&c kD ate/Time Relinquished By (Please sign and print nar9 Date/Time
| Di arve millan Iyailbae Plcllon 42455 /0510 [Drane Mudlan g Nedbgpe | 4-24-55 9520

Received By (Please sign and print name) Date/Time Relinquished By {Please sign and print name) Date/Time

Sonde Archer /‘CUL/‘-‘ /fé«__ i/,u;r//‘]j D §F20

Recelve // ﬁse si print name) | Date/Ti ) Relinquished By {Please sign and print name) Date/Time

iz 7 ZZZ I av : ;
(Please sign'and print name) Dgte/Time Shipped Via ) Shipping #
UPS  Bus /~ Fed-Ex___ Hand _ Other
Work Authorized By (Please signand print name) | Remarks
Rau Q4
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CHMHILl cHAIN OF cUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Client o clhed .5" [Fron, <

Address ZACO A/ W Front Ave
[prtlame, R

Contact Person: Sandree Avcher

Ship Samples to:
P.O#

NPDES#
Composite Sample Information

Samples/Hour 0. 5 Volume/Sample 3.5"%3'

CHZ2M HILL, Inc.

Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Blvd.

Corvallis, OR 97330

Pheone: (503) 752-4271 Ext. 3160
Message: (503) 758-0235 Ext. 3160

Total Hours 2¢ Total Volume &2 % |
Initiated: Date $-25-2 s TimeOS00O Check Chlorine (Y/N)
Ended: Date ¥ 26-3STime 0500

. . g . i o e
ZY3A0L0 X ey : ‘ . Temp. Upon Arrival (°C) _ te"C
Phone: £ & , Chilled During Collection Yes 33 No (¥ Check Ammonia (Y/N) Dechiorinate (Y/N)
CH2M HILL Project # ASE /44 3] Analysis Required/Comments
9
Sample » % § 2 % o Q I
Type o 21518181%(2l2|s(=|Bl2]E] |2l2
55 21Rl<|o|12|12i2(6(318]8]5 § - Concentrations
*'g‘ e elelsizlzlsglelel &l wlE and/or
Sample ID Date | Time |Comp.|Grab| O "3# SIE[S|S|8|ELE |5l |sls]s|<| | Comments
?5-26 4-2-5o5c0 | X S [wi387-e3 EiocesSeun -
Sampled By & Title _ (Please sign and print name) | Date/Time Rgﬂw%@@&d By  (Plegsesign and print name) Date/Time
Lo T T
3“4\: f:'):’i :fllm QUL%@;{}W\J&\ ﬁf;&é"%"/ﬂ,?'d e T2 icupran e e M o s "V‘h i 4/3(—; g3 /0 y(=te]
Received By (Pleasg sign and pritt pame) | pate Time Relinquished By (Plase sign and prnt name) Date/Time
\SCLV\C{Q& ‘4/ o b - Q,e—&w ‘4& L l//jé—/@j/(ﬁ‘(‘()
Redkived By (Ploade sign and print name) Date/Time Relinquished By ~ (Please sign and print name) Date/Time
Q:;”f' ol ey BRET MU Y{zeas 2o
“Received By ’ (Please sign anft print name) | 5510 Time Shipped Via ‘ Shipping #
UPS  Bus>. Fed-Ex___ Hand __ Other
Work Authorized By (Please signand printname) | Remarks -
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INTRODUCTION

CH2M HILL conducted one chronic definitive test using the water flea (Ceriodaphnia dubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from May 12
through 19, 1995. The test was conducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the initial and second samples enly with a 17 percent concentration to
assess whether or not the initial sample was acutely or chronically toxic.

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-85/001.

TEST ORGANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M HILL's in-house
cultures and were less than 24 hours old and within an eight hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 104 and 82 mg/l as CaCO,, respectively, and a pH of 8.0.

TEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on May 12, 15, and 17, 1995 and delivered to
CH2M HILL's Corvallis Aquatic Toxicology Laboratory by bus. The samples were stored in the
dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample collection
is provided in Appendix C. The samples IID’s were 95-29, 95-30, and 95-34.
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SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 um net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment. When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
could not be met, Steel's Many-One Rank Test or Wilcoxon Rank Sum with Bonferroni
Adjustment was used to analyze the data.
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RESULTS AND DISCUSSION
CHRONIC BIOASSAYS

Table 1 summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Results
Concentration Percent No. Young
(%) Survival Per Adult
Control 100 19.0
3 100 21.0
10 20 16.1
17 100 18.8
50 100 14.0°
100 20° 0.2°
* Indicates a statistically significant reduction from control at p less than 0.05
using Fisher’s Exact Test.
* Indicates a statistically significant reduction from control at p less than 0.05
using Steel’s Many-One Rank Test,

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50 and
100 percent effluent concentrations when compared to the control and a statistically significant
reduction in survival at the 100 percent effluent concentration when compared to the control.
The no observed effect concentration (NOEC) and the lowest observed effect concentration
(LOEC) for survival and reproduction were 17 and 50 percent effluent, respectively. Control
survival was 100 percent.

The IC, values (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) calculated for Ceriodaphnia dubia survival and reproduction were
64.1 and 43.1 percent effluent, respectively.

ACUTE DUAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resulted in no statistically
significant reduction in survival at the 50 percent effluent concentration, in either the 1st or 2nd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Siltronic is 50 percent
effluent. The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in May indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LC,, values, IC,s values, and Control Chart limits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Acute Reference Toxicant Test (g/L)

Table 2

Species LC, Control chart limits
Ceriodaphnia dubia 1.9 1.4t02.1
Table 3
Chronic Reference Toxicant Tests with Sodium Chloride (g/L)
Species (test) 1C.. Control chart limits
Ceriodaphnia dubia (survival) 1.5 1.0 t0 2.6
Ceriodaphnia dubia (reproduction) 1.3 0.2 to 1.7
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CHMHILL

TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client e \Ku- S \I'l(r@.ﬁ s C Gr . Test Initiation: Date _=>-/4 £~ Time /e, v Test Termination: Date 5-/7-%5 Time Jloo
Address D206 Mew Fre-1 Ave Technician Schet Lo,
Pur\‘\'lﬂmcj . O R q—]_l“:) Test Species/ID Cess -,/,vla?kn‘o (JQL/-».'.:\ I C i 29 /
Contact S nale o A ceher / /
Sample Information 1;9?‘ Speﬁies ID # ID # D # ID #
o2l nrormation cd v s
ol I P MO I I ~ a e o
Number Date T I {Yes or No) CaCOy CaCOy Age ot Size 2 Y he et
Py 5 . € e b wh
CiYoj-o|5-1a=s [OFOD 0.0/ 2| o 5 29 ] QUK — 7] Loading Rate ethe s (
P . .
co. |575-75 Jog S O ol ol Ao 9G-S0 &3(,2 £ 175 Test Container Size 20
. LY M
wzlgnsdeses loesiocs| N, |75-3y | 204 | 75 Test Volume /S At
/ Feeding: Type ol algae
Amount |4 ver dani
/ 3
/ Aeration: Began Ao
Amount
/ —_
/ Dilution Water ID # = 2
/ Acclimation Period < Y .
/ Test Location +- &,
/ Condition of Survivors
/
/
/ Comments
/
/
Hardness Alkalinity
Dilution Water Source ID # E‘ggg; '(':‘gé'g;
MH loell Hao 955 | /oy | 82
Water Quality Meters Used/ID #
4t
Dissolved Oxygen / =# / Temperature
. # ]
Conductivity Refractometer Other
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JHILL

Ceriodaphnia dubia Survival and Reproduction
Test Data Summary

Client \A) a c,kt.r g deopae Test Start Date . $-12 -55
& : . _
Sample Description 1522 Sample ID #.—CLL X[ -0
Ceriodaphnia Lot # 229 Statistician —__Scb ot
(Percent > Total Young Rer Replicate Total
or # Alive ~ Live
Concentration B C D E F G H [ J Adulits Young
@i ateol (4 12ol20lialiba 9 02eliflrellie ) /o [ 90
3 A e Y N P P A PR ES A EXN P s /O /0
10 ¥ |xrbolav|ig|a3tio 19 ax 125 9 { 7!
7 22173 12020 23] ¥ 123178 |zy] /O 185
50 s V7 i3l [ 218 175175 o | /o 140
[OO oy | o slololo ] |o 2 o = A~
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2D

Efw

935

10#

Test Ending; Date 22(9-9F Time _ilgo

Test Beginning: Date_2-/2 .75 Time
s H e e ]

Day 4 WS Day 5_172> Day 6_\345 Day 7_//s>

30

Dilution Water

gf}+Fan\(

5- 29

cd Y79

- o - 0
ges| . —— B - oy J_ N
2 33| d oo|H=+ e[ oo o eS| ofof « 2 R (9119 VA bt N [S] ST 19 Ex K s 1 o
$23| ol olof ol Q| of 4 2[2(2] 2| 2| A Y[ S EEE S REEEEEE R A
< —1--f—1— — ] — = —_—f - — =
> |0l Qfo]wlr ol 19 o olH A+ 9l AololofHw o] olColatxlo o[ o] olole
[0 ol Yolololrp<lo] 2| ol o o | 4o |[HolololHolH Ao lel ol ols1elo] ololo
| , e
0® of YolofolH 1of<] 9 Yol o] of oo+t o e o ¥ of 104
Ololo]+to] d=l9clolw] ofa|2] Yol ool <]l ojol d Vo Hololo| o o [ oo}
R in| 0210l Olo i |0] 1] o] ©lo| ™ A0 Ofnalzt IR o 210f 2] olo|<
S E
RS | O A O1o |9 R]oe| 2] O O LT 900%570. Aol afo[~{ lolojo| 4
+HHol =4 Y9o{ Tt o O ~1o1 ORI I° [ Yolo |07 2 o <] 2
QIO H O] A VYol O < " ol OOl | WOOOATJ/ ol §O|0fo
ololt|olH olFRNO| Moo le I+ Lo ] OlalOlolwloleT10la ol H Yo | sl o] 0lola 2
< |OOI9] | O] A L A% Q IV 1olol 9H-~] 9 Y Ol fol=| o s Vi
>
m o~ 0 © o~ w ~ ~ 4

7

L(_Jc; Qkﬂf"
Day 1 415 Day 229¢C pay 3.\

or

Concentration

o e,

Technician Day 1 DN Day 2 T4  Day 3 DW Day 4 D Day s Dl Day6 Dwl Day7 55

Sample Description
Ceriodaphnia Lot#
Conteyl

Client
Time
P

5()

CHMHILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA
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Cerlodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 12 May-95 00:00 TestID: 140101cdc Sample |D: WACKER-SILTRONICS
End Date: 19 May-95 00:00 LabID: ORCHM-Corvallis Lab Sample Type: EFF2-industrial
Sample Date: 12 May-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 8 10
D-Contrel 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0C00 1.0000 1.0000 1.0000 1.0000 1.0000
10 0.0000 1.0000 1.0000 1.0000 1.0000 10000 10000 10000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.00C0 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000
100 0.0000 0.0000 1.0000 0.0000 0.0000 00000 00000 0.0000 1.0000 0.0000
Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
D-Control  1.0000 1.0000 i 10 10 10 1.0000 1.0000
3 1,0000 1.0000 0] 10 10 10 1.0000 0.0500 1.0000 1.0000
10 0.8000 0.8000 1 9 10 10 0.5000 0.0500 0.9667 0.9667
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0.9667 0.8667
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0.9667 0.9667
*100 0.2000 0.2000 8 2 10 10 0.0004 0.0500 0.200C 0.2000
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 50 100  70.7107 2
Linear Interpolation (80 Resamples)
Point % SE 95% CL Skew
IC05 51.087 18.402 6.478 54.167 -1.4221
IC10 54.348 7.698 48.956 58.333 -5.5075
IC15 57.609 6.030 52732 62.500 -6.6009 1.0
1C20 60.870 3.143 55.513 67.857 0.7068
IC25 64.130 3.628 58.293 73.214 1.1236 091
IC40 73.913 08 >
IC50 80.435 07 1
g 06
< 4
% 05
& 04
0.3 1
0.2 1
0.1
00 > T Trer
1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by: "~
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 12 May-85 00:00 TestID: 140101cde Sample ID: WACKER-SILTRONICS
End Date: 19 May-95 00:00 LabID: ORCHM-Corvallis Lab Sample Type: EFF2-Industrial
Sample Date: 12 May-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 19.000 20.000 20.000 19.000 139.000 19.000 20.000 18.000 20.000 16.000
3 21.000 20.000 21.000 22.000 27.000 24.000 21000 24.000 22.000 8.000
10 8.000 21.000 20.000 24.000 19.000 23.000 10.000 19.000 22.000 25.000
17 22.000 17.000 23.000 20.000 20.000 23.000 8.000 23.000 8.000 24.000
50 18.000 15.000 17.000 13.000 10.000 9.000 18.000 15.000 15.000 10.000
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.000 0.000
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 19.000 1.0000 19.000 16.000 20.000 6.564 10 20.000 1.0000
3 21.000 1.1053 21.000 8.000 27.000 23.862 10 143.00 75.00 20.000 1.0000
10 19100 1.0053 19.100 8.000 25.000 29.868 10 121.00 75.00 19100 0.9550
17 18.800 0.8885 18.800 8.000 24000 32.190 10 122.00 75.00 18.800 0.8400
*50 14.000 0.7368 14.000 9.000 18.000 24.048 10 59.00 75.00 14,000 0.7000
“100 0.200 0.0105 0.200 0.000 2.000 316.228 10 55.00 75.00 0.200 0.0100
Auxiliary Tests Statistic Critical Skew Kurt
Kelmogorov D Test indicates non-normal distribution (p <= 0.01) 2.06847 1.035 -1.5484 276432
Bartiett's Test indicates unequal variances (p = 2.74E-08) 43.6386 15.0863
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 17 50 29.1548 5.88235
Linear Interpolation (80 Resamples)
Point % SE 95% CL Skew
IC05 12.333 6.299 4873 24.195 0.0488
IC10 22500 7.258 7.231 31.497 -0.1525
IC15 29375 8.108 9.534 39.538 -0.3046 1.0
IC20 36.250 8.858 15.022 50.340 -0.3097
G2 431257 8501 16379 53525 -0.8877 ol
IC40 246 4126 47.448 63.078 -0.6276 038 1
IC50 64.493 3.335 57.021 69.446 -0.4567 07 |
§ 06 -
o i
-1 05
2 04 1
03
0.2 -
0.1 1
00 P —
1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by: M5
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i HILL CERIODAPHNIA WATER QUALITY DATA
Client \_/\)Q Ji < S i [ J[romu Initiated: Dales-(x 75 Time /¢70 Aduits Isolated Date $-/i<<s Time © 230
Sample Description TS0 Terminated: Date = /1 9ime __//0° __ Neonates Collected Dale -~/ %< Time .4 3«
Technician Dayo_ S Dayi_DW Day2_DW Day3_Dw| Day4__Dywy  Day5_DW  pay6 _Dw  Day7 D\\'/ s
Time | Day0 /% Day1_ O30 Day2 0920 Day3 WS  Day4 \D3C Days5 {760  Day6 (430  Day7 \530
Percent . | pH Conductivity (_pmhos/cm)
o ,?éen- » Dissolved Oxygen (mg/1) Day Day
maon | o [ + [ 2| 3| 4] s |6 [ 7] o1 }|2]ala|ls|e]7)of1|{2]|]aja]|]s5]e]|7
s1/18 04 VIS s o5 . 2Rl /RVIR2/1R.1 /R. 20 -
oot ] - ] Fo , ., 20 2
oY A olsolR.O AL /A4 4 ¥ To12:20) ks VacAel 200 V- Rl i ¢ i
L VR 0/B.L/18 AN/ 51 ) 8.21%.1 /13 Y|8.\ 17 /1% 20
3 12 ULl /415044 8{0 5.0 791/8.01/80|/R.01/% 14/8.01

2O/ C/182/R- 4/ 72/%.0

a8 453 _4%8 F.o 3.0

X 7R 1% V/7 0 V719

| 4/12. o/ B+ /.3 /[5.v/]8.) - 1.547.3/713 764 f 25 | -
ioH _ T1c.c ) v D |55 3C
72 /858 /8005 /%1 8 bl/6.bl/L.CVe T/ 9. /70 " . 755
Percent Totat Hardness (mg/l CaC04) Alkalinity (mg/l CaC04) Comments:
c or Day Day
oncen-

{ration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
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HM HILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client Lo ben < lcenie Test Beginning: Date _J-/2 -5 Time __/ 30
Sample Description L ticl  Seongle  on Ly Test Ending: Dates=is: "= Time s oo
Ceriodaphnia Lot# (el & 27 Dilution Water —catl (e el 1o# 73
Technician Day 1 2l Day 2 DM Day 3D} Day 4 Du) Day 5 Dol Day 6 D) _Day 7 55
Time Day 1 055 Day 20468 pay 3130 Day 4 14D Day 51760 Day 6 A5 pay 722 - >
or Replicate No. | Total
Concentration O3 AT BT C ] 0] € ] F 1 G ] H ] 1 ] J el vous
1 C|L Ol O)lo o1l | T |C (C | ©
2 | ol ¢l lololo |0 ol (0 |16]lO
s loloclolel2]|lO ]l ClOo o lo W0 P2
B N A i R KN Y KA S N R TR
o ls e lolo 71l 161016 (6 Lo lda
8 OS5 O liclofjle 3 o]0 (1012
- AV APV TR VAN EY
1 .
2
3
4
5
6
7
1
2
3
4
5
8
7
1
2
3
4
5
8
7
1
2
3
4
5
6
7_67
:
2
3
4
5
8
7

SCOEPA00028457



5 HI| | CERIODAPHNIA WATER QUALITY DATA

Client \,u e ko < eonie initiated: Date S-1: 95 Time Lt 7 _ Adults Isolated Date _5-/i-v<_Time o722>

Sample Description T biel Sa ’“E’ g__en ‘j Terminated: Date ‘ Time Neonales Collecied Date S 1-53 Time /Yzo
Technician Day0_ <SS Dayl__Dw Day2_ D)  Day3__ N  Day4 DN Day5 D\ Days DWW pay7 DWATS
Time | Day 0 f<=‘1Day1_OY30 Day2 o920 Day3 biyS Day4 \ A0 pays \100 pays (430 pay7 V530
@ Dissolved Oxygen (ma/l) pH Conductivity (-pmhos/cm)
Concen- Day Day _
taion | o | 1+ [ 2 § 3| 4] 56| 701 |2 [3{4]|]s|6]{7fo0o]1]2|31]14a4i5]6]|7
2. /19 R/BL s34 £1/15.0 F 2115 381 o0 -
. ) 7 ‘.
24|77 Vool kol kol aalhs 1Al TV sl AslAslAalé |As
Percent Total Hardness (mg/l CaC0q) Alkalinity (mg/1 CaC04) Comments:
or
Concen- Day Day
tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
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CHMHILL CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client WacXeo 6\\\’&0\{\(, Test Beginning: Date 3-15-\5 Time _\LOO
Sample Description 3‘360\\(\) %Qmig\t Oy Test Ending: Date Time
Cenodaphnia Lot# cd 4R\ Dilution Wat/er MY Well WG Io# 9355
Technician Day 1 D\ Day 2 N Day 3 DW_pay4 =5 __Day5 Day 6 Day 7
Time Day 1 1\30 Day 2 1800 pay 3330 pay 4 /12> Day 5 Day 6 Day 7
@Barcant or Replicate No. | Total
Concentration |O® "2~ T 8 | C ] O]l E]| FlG R T | aauns| voung
@) O O | O O O CLOCl O]l OCllol ©
Ol1C |10 |O1lOjClololo |oli©Cl O
Ccn\ m\ clclelolTololelolololiolo
Sloldylole |9 123 313 lol/n]22
O Ol o OO 1O 1O O o lo 1wl O
0 1 0 Olo jolololo | lo 'O |O.
\ 7 ololojolo lO[0]j0 10 o |l0]C
ol [0 1o lYToT4 Tols [ol7e 15

N YA SIS BN A A S Y I Y B Y A et e ol N N TAY TN Rl Bl £ 8 KO E [AR TSN Bl D (- RON B (g TN B

t
{
i
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CERIODAPHNIA WATER QUALITY DATA

Client

WacKes

S M anic,

tnitiated:

Sample Description e (Q'\‘\C& Sawm ?\G., Q\‘\)/)f |

Terminated: Date

Date 2-15-99 Time _1LLCC Adults Isolated Dats 5-\5—°\5ﬂme Qe

Neonates Collected Dalte b- \B'C\ETim_e \ 530

Day0_ D\, Dayt 2wl Day2 D\ Days Dy Day 4

Techniciaﬁ Day & Day 6 Day 7
Time Day0 \L¢e, Daytl \3A(C Day?2 \H20 Day 3 ;%30 Day 4 Day 5 Day 6 Day 7
: : H Conductivi ‘hochm)
@ Dissolved Oxygen {(mg/1} ga - v:t)y (~p -
Cong:en- y i ay .
tration o 2 3 4| 5 6 71011 2 3 4 5 710 1 2| 3 4 5 6 7
ot 239 R1/|53/]%. <
Cont |
bl kg 7 24 81 4ol
21 /)%.) A AR/
Vi § 54184 1 R|4.0l/78

Percent
or
Concen-
tralion

Total Hardness (mg/l CaC04)

Alkalinity (mg/ CaCO3)

Comments:

Day

Day

i 2 3

4

2 3 4 5
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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Ceriodaphnia dubia Survival and Reproduction

~ Test Data Summary

Client L5y Rot Thy Test Start Date S -5 -9
Sampie Description Arag | Sampie ID #
Ceriodaphnia Lot # Y 24 Statistician < .01
Percent Total Young Rer Reglicate Totai
or # Alive _ Live
Contry ] 2202y | Y ao s f2s a2 ) a0 15z
O.5 o2z |2 22 (22 fas J23 3 23|27 o 147
[.o FANNEV/AUE RECYAVCAVSEESA W | 1Y
Ny /s /s =t /3 e |iz|ixl/6] 9 b4 >R
2.0 Slololol olololllolol 2 £
7.5 olot olol ol nlolololol o o

SCOEPA00028462




—

CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client RefTox - Mwy 4 Test Beginning : Date _5-5 -5 Time _[61©
Sample Description Me L TestEnding: Date _s~/2 s Time _/4;5
Ceriodaphnia Lot# “76 Dilution Water /2% e\ ID# _S34
Technician Dayl_Ss Day2 259 Day3 3¢ Day4Zf Day5_3¢ Day6 DW Day7 x<
Time Day 1 /722 Day2p:/5 Day3 _4¥30Day 4 /S/S Day5/2:> Day 613293 Day 7 /¥s5
Percent or Replicate No. Live Total
Concentration | Day A B C D E F G H I J Adults | Live Young
L1l o lo Ol Ol lololalo e R o
2 212 2 P21 o © ol | ¢ e >
3 Ololplol ol plo 1o [0 | o 1D >
Control 4 Y1 3 O 6l 6l 3| Y 71 ‘o 37
5 |12 1o QI BTy © | 6 |5 1Y o] i 32
6 lo |l ]l [ T]Q]C]O [5] e 29
7 1zl pl gl 2l i2li2zl/ol 31 21 /8 70
1 olo 21l o106 1o o lo I1o o E 5
2 L2 e > sl O & b 1l > 1o [ 12 %
3 loln leoeldbln lololagle lp i D
05y | 4 | ¥ 1Y | Y|y |Y |72 |5 ol Y16 | /o 13T
517 1S | Ale 1 &1 &6 / / o) /O 29
6 17 1o lel7lCclclcCc|lC {71l %7
7 ARERAN I AN RN/ SNy 0 7z
1 o S o (] O o >) O ) i~ % >
2 ol > ) > D1 o 2 Do /2 o
3 N ) ol o ol Ol » 01 o1 0 | n D
1.0 4 | 7 | = 12| 1Y | = | Y13 | 70 23
s 172 lo l €ls lwlo 715 ol ¢Pog] 33
6 [o R TolgT-T9TecToTg[e 9 136
7 (1l ly 1 1= 1 171 iy di0 ] 4 <
1 S ol ~ 15 > o 1o ko) o o [0 &
2 ol o> | o o | Av 5 2l & | o 7 o
3 2l 0ol ol plo | = 10 ol ol 2 7 D
1.5 4 s | = | = o | / - I =~ | 3 / < /b
5 4 cl ol o Y | | £ I A o g 2.<
6 | b |15 |7 O | - o | & CHES 9 35
7ol 9 12 il g1 - loly |2 13 7 74
° ! 3 ) An | 2p N Y o o) ) A 7 ()
1 2 s | o = | = | arlas | e o | e — Ed [y
3 O | Ap | — - ol -1 - | =~ &
2.0 4 ol =1 - - | - - -1 ol = - > )
3 / — - — - - = - = el
6 [ ol—1-]-1-1-1-1C]=1=1"72 <
7 [ 2 1-]1—-—] -] —-—]1=-1]1-151=1-=1 = (=
1 Ac 1 A2 | ap JAw 2o | A | 2w tg | Ae | A ) D
> :
3
4.0 4
5
6
7
A= Ad.t Dead
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CHRAHILL CERIODAPIHNIA WATER QUALITY DATA
Client RefTox -~ ""‘-*'~,1 A5 Initiated Date $-5-a1 Time !u(o Adults Isolated Date  S-4-5 Time JLis”
Sample Deseription Terminated Dale  5-/2 <« Time _fi//s Neonates Collected  Date o5-4 -4 € Time .¢
Technician Day0 B Day! XS Day2 <S5 Day3 5 Dayd 3¢ Day5 _ OW  Days . DWWl pay7r 5o
Time Day0 6:S~ Dayl ({30 Day 2 ﬁf eqebayd /538 Dayd4 Jt3e Day5 W00 Day6 _ \dSO)  Day? /':fvh\

Percent pH Conductivity {pmhosfcm)
or Dissolved Oxygen (mgfl) _ Day Day

Concentration 4] i 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

vo/¥o A5 N8 /11817.7 82\ 5.2/81 /18918 |
Control | 8o 2,178 7 |3 AN
g 21/f0 YENVEs V1.8 ¢ S Vo VEasa Ve RO
7. /P Ao Mg /173176 2/ \ro N8/ 180 /BL/R.
0.5 s 2L q £
2070V 5 %5 1/ 771/7.¥ J VB Vyal/s i 1/S.oL/8H
1.0
3.0/180 0 N e o/ T18/17.6 s /170 N3 /180 /18- 1/ 6.
1.5 H2o A7 7 9 ) )'s J
28 oV Vs Y V31116 " 90 /8o A% ay /1 .0
- A58 MNeo/18.0/17.6 _As 1 N /] 3 /]8.1 /1%
20 : . l25] - I 37600
vl eol/8 1 VY V5175 1.9V 8> 129/~ 9)/1.3/%.G
g'u ¥y ) .4
4.0 So g AR 7050
COMMENTS:
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Cariodaphnia Survival and Reproduction Test-Reproduction

Start Date: 05 May-85 00:00 Test ID: rcdc476 Sample 1D: REF-Ref Toxicanm
End Date: 12 May-85 00:00 LabiD: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: 05 May-95 00:00 Protecel: EPAF 91 Test Species: CD-Cerioctaphnia dubia
Comments:

Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 22.000 21.000 4,000 20.000 26.000 25000 21.000 21.000 11.000 17.000
0.5 14.000 22.000 21.000 22000 22.000 20.000 23.000 3.000 23.000 27.000

1 18.000 19.000 18.000 15.000 4000 24000 14000 19.000 24.000 18.000

1.5 10.000 16.000 15.000 22.000 13.000 0.00 12.000 12.000 16.000 2.000

2 8.000 0.000 0.000 0.000 0.000  0.000 0.000 8.000 0.000 0.000

4 0.000 0.000 0.000 0.000 0.00C 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Rank 1-Tailed Isotonic

Conc-gm/L  Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control  18.800 1.0000 18.8000 4.0000 26.0000 35.443 10 19.250 1.0000
0.5 19.700 1.0479 19.7000 3.0000 27.0000 34.014 10 114.50 75.00 18.250 1.0000
1 17.400 0.9255 17.4000 40000 240000 32.758 10 90.50 75.00 17.400 0.9039
1.5 12500 0.664% 12.5000 0.0000 22.0000 45.918 10 76.50 75.00 12.500 0.6494
*2 1.600 0.0851 1.6000 0.0000 8.0000 210.818 10 57.00  75.00 1.600 0.0831
*4 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000

Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogerov D Test indicates non-nermal distributien (p <= 0.01) 1.5194 1.035 -1.3498 3.00029

Equaiity of variance cannot be confirmed
Hypothesis Tast (1-tali, 0.05) NOEC LOEC Chv TU

Steel's Many-Cne Rank Test 1.5 2 1.73205
Linear interpolation {80 Resamples)
Point gmiL SE 95% CL Skew )
IC05 0.7601 0.2893 0.1921 1.1245 -0.0717
IC10 1.0077 0.2606 0.3842 1.2508 -0.3112
IC15 1.1059 0.2250 0.5863 1.5006 -0.1756 10
IC20 1.2041 0.1914 0.8197 1.5322 0.0062 09
1C25 13023 0.1818 0.8986 1.5637 -0.2521 ’
IC40 15436 0.0850 1.2645 1.6581 -1.3585 08
IC50 1.6319 0.0701 1.4582 1,7210 -1.1247 07 |
g 06 1
5
S 05 -
3
& 041
0.3 {
0.2 1
0.1 1
0.0 ——— .
0.1 1 19
Dose gm/L

Page 1 ToxCalc v5.0 Reviewed by:
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Cariodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 05 May-95 00:00 TestID: rcdc476 Sample 1D: REF-Ref Toxicant
End Date: 12 May-95 00:00 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sampie Date: 05 May-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10
D-Controi 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 10000 1.000¢ 1.0000 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000 1.0000 0.C000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 0.0000 1.0000 1.0000 1.0000 1.000C 0.0000 1.6000 1.000C 1.0000 1.0000
2 1.0000 0.0000 00000 00000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Not Fisher's 1-Tailed Isotonic
Conc-gm/L  Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
D-Control  1.0000 1.0000 0 10 10 10 1.0000 1.0000
0.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000
1.5 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
*2 0.2000 0.2000 8 2 10 10 0.0004 0.0800 0.2000 0.2000
*4 0.0000 0.0000 10 0 10 10 ¢.0000 0.0500 0.0000 0.0000
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 1.5 2 1.73205
Linear interpolation (80 Resamples)
Point gm/L SE 95% CL Skew
IC05 0.7500 0.2B45 0.6244 15314 1.3285
IC10 1.0000 0.3076 0.7488 1.5627 0.2521
IC15 1.2500 0.2612 0.8731 1.5941 -0.5460 1.0
IC20 1.5000 0.1878 0.8975 1.6365 -1.6334 09 -
IC25 1.5417 01217 1.2500 1.6786 -1.3258 ‘
IC40 1.6667 0.0777 1.5000 1.8005 -0.8314 0.8 1
1C50 1.7500 0.0782